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CHAPTER IV. 

OP ECLIPSES, AND ESPEOIALLT OF LOKAB ECLIPSES. 

Contents:-*!, dimensions of the sun and moon ; 2-8. measurement of their apparent 
dimensions; 4-5, measurtoeat of the earth's shadow; 8, conditions of the occur- 
fence of an eclipse ; 7-5^, ascertainment of longitude at the time of conjunction or 
of opposition; 9, causes of eclipses; 10-11, to determine whether there will be 
an eclipse, and the amount of obscuration; 12-15, to find half the time of dura- 
tion of the eclipse, and half that of total obscuration; 16-17, to ascertain the 
times of contact and of separation, and, in a total eclipse, of immersion and 
emergence; 18-21, to determine the amount of obscuration at a given time; 
22-28, to find the time corresponding to a given amount of Mscuration ; 24-25, 
measurement of the deflection of the ecliptic, at the point occupied by the 
cdipsed body, from an east and west line ; 26, correction of the scale of projec- 
tion for difference of altitude. 

1. The diameter of the sun’s disk is six thousand five hun- 
dred yojanas ; of the moon’s, four hundred and eighty. 

We shall see, in connection with the next jpassage, that the diameters 
of the sun and moon, as thus stated, are subject to a curious niadiflca- 
tion, dependent upon and representing the greater or less distance of 
those bodies from the earth ; so that, in a certain sense, we have hefre 
only their mean diameters. These represent, however, in the Hindu 
theory — which affects to reject the supposition of other orbits than such 
as are circular, and described at equal distances about the earth — the 
true absolute dimensions of the sun and moon. 

Of the two, only that for the moon is obtained by a legitimate pro- 
cess, or presents any near approximation to the truth. The diameter of 
the earth being, as stated above (i. 69), 1600 yojanas^ that of the moon, 
480 yojanas, is .3 of it : while the true value of the moon’s diameter in 
t«:ms of the earth’s is .2716, or only about a tenth less. An estimate 
so nearly correct supposes, of course, an equally correct determination 
of the moon’s horizontal parallax, distance from the earth, and mean 
apparent diaineter. The Hindu valuation of the parallax may be de- 
duceifrom the value given just below (v. 3), of a minute on the moon^s 
oiibit, as 15 yojanas. Since the moon’s horizontal parallax is equal to 
the angle subtended at her centre by the earth’s radius, and since, at 
the raoon^s mean distance, 1' of arc equals 15 yojanas, and the earth’s 
radius,' 800 yojanas, would accordingly subtend an angle of 53'' 20'' — the 
Matter angle, 53' 20", is, according to the system of the Sflrya-Siddhft.nta, 
tbe^^moon’s parallax, when in the horizon and at her mean distance. 
This is considerably less than the actual value of the quantity, as deter- 
mined by modem science, namely 67" 1'; and it is practically, in the 
c^culation of solar eclipses, still farther lessened by 3' 51", the excess 
Ipthe value ass^ned to the sun’s horizontal parallai;, as we shall see 
farther on. Of tte variation in the parallax, due to the varying distance 
of the moon, the Hindu system makes no account : the varietiou is actu^ 
vou VI, 35 
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ally »«ft?ly being from 58^ 48", at the apogee, to 61' 24", at tbo 

the amount of the parallax was determined by the Hindusy-if^ 
indeed, they had the instruments and the skill in observation requisite 
fbrlnaking themselves an independent determination of it — we are not* 
informed. It is not to be supposed, however, that an actual estimate of 
th^ mean horizontal parallax as precisely 63' 28" lies at the foundation 
of the other elements which seem to rest upondt; for, in the making 
up of the artificial Hindu system, all these elements have been modified 
and adapted to one another in such a manner as to produce certain 
whole numbers as their results, and so to be of more convenient use. 

From this parallax the moon’s distance may be deduced by the pro- 
portion 

sin 53' 5o" : R * : earth’s rad.: moon’s dist. 
or 53'i ' 3438' : . 8ooy : 5i,57oy 

The radius of the moon’s orbit, then, is 61,570 yojanas, or, in terms of 
the earth’s radius, 64.47. The true valiip of the moon’s mean distance 
is 69.96 radii of the earth. 

The farther proportion 

3438' • 5400 ' : : 57 , 570 y 8i,oooy 

would give, as the value of a quadrant of the moon’s orbit, 81,000 yoja- 
nas, and, as the whole orbit, 324,000 yojana*-. This is, in fact, the cir- 
cumference of the orbit assumed by the system, and stated in another 
place (xii. 86). Since, however, the moon’s distance is nowhere assumed 
as an clement in any of the processes of the system, and is even directed 
(xii. 84) to bo found from the circumference of the orbit by the false 
ratio of 1 :%/l0, it is probable that it was also made no account of in 
constructing the system, and that the relations of the moon’s parallax 
and orbit were fi.ved by some such proportion as 
53' 3o" : 36o® :: 8ooy • 324,oooy 

The moon’s orbit being 324,000 yojanas, the assignment of 480 yoja- 
naa as her diameter implies a determination of her apparent diameter 
at her mean distance as 32'; since ^ 

36o® ; 3a' : ; 324,oooy : 48oy 

The moon’s mean apparent diameter is actually 31' 7". « 

In order to understand, farther, how the dimensions of the snfi’§ orbit 
and of the sun himself are determined by the Hindus, we have to notice 
that, the moon’s orbit being 324,000 yojands, and her time of sidereal 
revolution 27<*,82167416, the amount of her mean daily motion is 
n,858y.7l7. The Hindu system nowassumes that this is the precise 
amount of the actual mean daily motien, in space, of all the planets, 
and ascertains the dimensions of their several orbits by multiplying it 
by the periodic time of revolution of eaeh (see below, xii. 80-90). 'The 
length of the sider^l year being 366^.26876048, the sun’s orbit is, as 
stated elsewhere (xii. 86), 4,331,500 yojanas. From a quadrant of 
by the ratio 6400' : 3438V?^e derive the sun’s distance from the eaA 
689,430 yojanas, or 861.8 Mdii of the earth. This is vastly less 
bis true distance, which is about 24,000 radii. His horizontal parallax 
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Ift, of coarse, proportionally over-estimated, being made to be nearly 4^ 
(iBore exactly, 3' 59".4), instead of 8''.6, its true value, an amount so 
small that it should properly have been neglected as inappreciable. 

It is an important property of the parallaxes of the sun and moon, 
^resulting from the manner in which the relative distances of the latter 
from the earth are determined, that they are to one another as the mean 
daily motions of the planets respectively : that is to say, 

• 53 ^ 20'' : 3 ' 59" : : 790' 35 " : 69' 8" 

Each is likewise very nearly one fifteenth of the whole mean daily 
motion, or equivalent to the amount of arc traversed by each planet in 
4 n^dts ; the difference being, for the moon, about 38", for the sun, 
about 3". We shall see that, in the calculations of the next chapter, 
these differences are neglected, and the parallax taken as equal, in each 
^ase, to the mean motion during 4 nadls. 

The circumference of the sun’s orbit being 4,331,600 yojanas, the 
assignment of 6500 yojanas as his diameter implies that his mean appar- 
ent diameter was considered to be 32' 24".8 ; for 
36o® : 32 ' 24 ". 8 : : 4,33i,5ooy : 65ooy 

The true value of the sun’s apparent diameter at his mean distance is 
32' 3".6. 

The results arrived at by the Greek astronomers relative to the paral- 
lax, distance, and magnitude of the sun and moon are not greatly dis- 
cordant with those here presented. Hipparchus found the moon’s hori- 
zontal parallax to be 57'; Aristarchus bad previously, by observation 
upon the angular distance of the sun and moon when the latter is half- 
illuminated, made their relative distances to be as 1 9 to 1 ; this gave 
Hipparchuses' as the sun’s parallax. Ptolemy makes the mean dis- 
tances of the sun and moon from the earth equal to 1210 and 59 radii 
of the earth, and their parallaxes 2' 51" and 58' 14" respectively : he 
also states the diameter of the moon, earth, and sun to be as 1,3^, 18^, 
while the Hindus make them as 1,3^, and 13^J, and their true values, 
as determined by modern science, are as 1,3|, and 41 2|, nearly. 

* 2 . These diameters, each multiplied by the true motion, and 
divided by the mean motion, of its own planet, give the cor- 
rected {sphut^) diameters. If that of the sun be multiplied by 
the nvuhber of the sun’s revolutions in an Age, and divided by 
tliat of the moon’s, 

3 . Or if it be multiplied by the moon’s orbit ijeahshd), and 
divided by the sun’s orbit, the result will be its diameter upon 
the moon’s orbit: all these, divided by fifteen, giye the measures 

the diameters in minutes.*^ 

Ae absolute values of the diameters of the sun and moon being 
stated in yojanas, it is required to find their apparent values, in minutes 
of arc* In order to this, they are projected upon the moon’s orbit, or 
upon a circle described about the earth at the moon’s mean distance, of 
which circle— since 324 , 000 -^ 21 , 600 = 16 — one minute is equivalent 
to fifteen yojanas* 
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taiktStOd the proceaB>wiU be made clear hy tiie anaezed i^gore 
IM E be the earth’s place, EM or £m the meut dietoMC dr 

Fig. 19. 


I 

j I 

i i 


moon, and E 8 the mean distance of the sun. Let T U equal the 
aun’s diamcter/6500y. But now lei the sun be at the greater distance 
E S' : the part of his mean orbit which his disk will cover will no longer 
be TU, but k less quantity, tu, and tu will be to TU, or T'U', as El^ 
to E S'. But the text is not willing to acknowledge here, any more 
^an in the second chapter, an actual biequality in the distance of the 
sun from the earth at different times, even though that inequality be 
most unequivocally implied in the processes it prescribes : so, instead of 
calculating E S' as well as E S, which the method of epicycles affords 
fhll facilities for doing, it substitutes, for the ratio of ES to ES', the 
inverse ratio of the daily motion at the mean distance E S to that at the 
true distance E S'. The ratios, however, are not precisely equal. Tlie 
arc am (Fig. 4, p. 211) of the eccentric circle is supposed to be trav- 
ersed by the sun or moon with a nniform velocity. It^ then, the motion 
at any given point, as w, were perpendicular to E m, the apparent mo- 
tion would be inversely as the distance. But the motion at m is per- 
pendicular to em instead of Em. The resulting error, it^is tme, and 
especially in the case of the sun, is not very great. It may be added 
that the eccentric circle which best represents the apparent motions of 
the sun and moon in their elliptic orbits, gives much more imperfectly 
the distances and apparent diameters of those bodies. The value of t 
howeverii being thus at least approximately determined, Pu*, the arc of 
the moon^s mean orbit subtended by it, is then found by the proportion 
ES :Sm (or EM) ; ; ; ^'w' — excepting that here, again, for the ratio 

of the distances, ES and EM, is substituted either that of the whole 
circumferences of which they are respectively the radii, ot the, inverse 
ratio of the number of revolutions in a given time of the two planets, 
whiehl as riiown in the note to the preceding passage, is the same 
thing. Having thus ascertained the value* of t'u' in yojanas, division 
by 15 gives us the number of minutes in the arc Pu* oV in the anuie 
PEu*. • 

In like manner, if the moon be at lelte than her mean distance fron> 
the earth, as EM', she will subtend an arc of her mean orbit no, greater 
than N 0, her true diameter ; the value’of n o, in yojanas and in minutes, 
is found hy a method precisely similar to that already described. 

There is hardly in the whole treatise a mc(f% curious instance than 
thn of the mingling together of true theory and Msnmption in the 
««une prMe^ and of the concealment of the real character of a process 
by substituting other and equivalent data for its tme ftWoTit B 
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jp;^eet fpr the firet tiine, in this passAge^ the tem employed m th# 
tteftifie to designate a planetary orbit, namely kahhd^ litendly ^border, 
girdle, ‘periphery.” The value finally obtained for the apparent diame* 
ter of the sun or moon, as later of the shadow, is styled its mdna, 

measure.” 

In order to femish a practical illustration of the proceo^ tauf^t in 
this chapter, we have cafcuiated in full, by the methods and elements of 
th^S^tya-Siddhdnta, the lunar ^cli^ of Feb. 6tb, I860. Bather, how- 
ever, than present the calculation pii^meal, and with its diffmnt pro- 
cesses severed from their natural connection, and arranged nnder the 
passages to which they severally belong, we have preferred to give it 
entire in the Appendix, whither the reader is referred for it. 

4. Multiply the earth’s diameter by the true daily motion of 
4he moon, and divide by her mean motion : the result is the 
earth’s corrected diameter (suci). The difference between the 
earth’s diameter and the corrected diameter of the sun 

6. Is to be multiplied by the moon’s mean diameter, and divi- 
ded by the sun’s mean diameter : subtract the result from the 
earth’s corrected*diameter (suct)^ and the remainder is the diam- 
eter of the shadow ; which is reduced to minutes as before. 

The method employed in this process for finding the diameter of the 
earth’s shadow upon the moon’s mean orbit may be explained by the 
aid of the following figure (Fig. 20). 

As in the last figure, let E represent the earth’s place, S and M points 
in the mean orbits of the sun and moon, and the moon’s actual 
place. Let t u be the sun’s corrected diameter, or the part of his mean 
orbit which his disk at its actual distance covers, ascertained as directed 
in the preceding passage, and let F G be the earth’s diameter. Through 

Fig. 20. 
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P and G draw v¥f and wGff p^allel to 8 M, and also t¥h and uQk; 

h k will be the diameter or the shadow where the moon actually 
enteps it. The value oi hk evidently equals /y (or FG)—(/A-j-'^^) ; 
and the value of fh^g k may be found by the proportion 

^ Fv (or ES) : tv+wu (or <w--FG) ; :F/(or EM') :/A+gk 

But^pe Hindu system provides no method of measuring the angular 
value of quantities at the distance E M', nor does it ascertain the value 
of EM' itself: and as, in the last process, the diameter of the moon 
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for meflaurement^ to its value at the distance EM', 
he made ecmimensurate with it, all the data of this process must« be 
simiiarly modified. That is to say, the proportion 

EM':EM::/^:/^' 

— ^substituting, as before, the ratio of the moon^B mean to her true 
motion for that of EM' to EM— gives /y, ^lich the text calls the 
the word means literally “needle, pyfamid ; we do not see pre- 
cisely how it conies to be employed to designate the quantity and 
have translated it, for lack of a better term, and in analogy with the 
language of the text respecting the diameters of the sun and moon, 
“ corrected diameter of the earth.” It is also evident that 

1 EW:fh+gk::EM:fh'+g'k' 

hence, substituting the latter of these ratios for the former in our first 
proportion, and inverting the middle terms, we have ^ 

ES : EM : : tu^FG :f h'+g' k' 

Once more, now, we hate a substitution of ratios, E S : E M being re- 
placed by the ratio of the sun’s mean diameter to that of the moon. 
In this there is a slight inaccuracy. The substitution proceeds upon the 
assumption that the mean apparent values of the diameters of the sun 
and moon are precisely equal, in which case, of course, their absolute 
diameters would be as their distances ; but we have seen, in the note to 
the first verse of this chapter, that the moon’s mean angular diameter is 
made a little less than the sun’s, the former being *32', the latter 32' 24".8. 
The error is evidently neglected as being too small to impair sensibly the 
correctness of the result obtained : it is not easy to see, however, why we 
do not have the ratio of the mean distances represented here, as in verses 

2 and 3, by that of the orbits, or by that of the revolutions in an Age 
taken inversely. The substitution being made, we have the final p^por- 
tion on which the rule in the text is based, viz., the sun’s mean 

is to the moon’s mean diameter as the excess of the sun’s corrected 
diameter over the actual diameter of the earth is to a quantity which, 
being subtracted from the st^cty or corrected diameter of the earth, leayes 
as a remainder the diameter of the shadow as projected upon the moon’s 
mean orbit : it is expressed in yojanas, but is reduced to miniitqs, as 
before, by dividing by fifteen. The earth’s penumbra is nqt taken into 
account in the Hindu process of calculation of an eclipse.* 

The lines etc., are treated here as if they were straight linqs, 
instead of arcs of the moon’s orbit : but the* inaccuracy never comes to 
be of any account practically, since the value of these lines always falls 
inside of the limits within which the%flindu methods of calculation 
recognize no difierence between an arc its sine, 

6. The earth’s shadow is distant half the signs from the sttn : 
when the longitude of the moon’s node is the same with that of 
the shadow, or with that of the sun, or when it is a few degrees 
greater or less, there will be an eclipse. 

^ To the specifications of this verse we need to add, of course, “ at the 
time of conjunction or of opposition.” 
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R will be noticed that no attempt is made here to define the Inaar 
andfsolar ecliptic limits, or the distances from the moon’s node within 
which eclipses are possible. Those limits are, for the moon, nearly 12® ; 
for the sun, more than 17®. 

. The word used to designate " eclipse,” grakana^ means literally 
‘‘seizure” : it, with other kindred terms, to be noticed later, exhibits the 
influence of the primitive<dbheory of eclipses, as seizures of the heavenly 
bodies by the monster •Rkhu. In verses 17 and 19, below, instead of 
grahana we have graha^ another derivative from the same root grah or 
grahh, “grasp, seize.” Elsewhere graha never occurs except as signifying 
“ planet,” and it is the only w'ord which the Sfirya-Siddhfilnta employs 
with that signification : as so used, it is an active instead of a passive 
derivative, meaning “ seizer and its application to the planets is due 
to the astrological conception of them, as powers which “ lay hold upon” 
the fates of men with their supernatural influences. 

7. The longitudes of the sun and moon, at the moment of 
the end of the day of new moon {amdvdsyd\ are equal, in signs, 
etc. ; at the end of the day of full moon {paurnamdsi) they are 
equal in degrees, etc., at a distance of half the signs. 

8. When diminished or increased by the proper equation of 
motion for the time, past or to come, of opposition or conjunc- 
tion, they are made to agree, to minutes: the place of the node 
at the i^tde time is treated in the contrary manner. 

very general directions and explanations contained in verses 6, 7, 
seem out of place hero in the middle of the chapter, and would 
havPniore properly constituted its introduction. The process prescribed 
in verse 8, also, which has for its object the determination of the longi- 
tudes of the sun, moon, and moon’s node, at the moment of opposition 
or conjunction, ought no less, it would appear, to precede the ascertain- 
ment of the true motions, and of the measures of the disks and shadow, 
already explained. Verse 8, indeed, by the lack of connection in which 
it stands, and by the obscurity of its language, furnishes a striking in- 
stance of the want of precision and intelligibility so often characteristic 
of the treatise. The subject of the verse, which requires to be supplied, 
is, “ the longkiiifles of the sun and moon at the instant of midnight next 
preceding or following the given opposition or conjunction” ; that being 
time for which tho true longitudes and motions are first calculated, 
in ord^f to test the 1|^estioif of the probability of an eclipse. If there 
appears to be such a probability, the next step is to ascertain the inter- 
val between midnight and the imoment of opposition or conjunction, 
Pjwt or to come : this is done byfcbe method taught in ii. 60, or by s^/e 
oim >5 analogous process : the instant of the occurrence of oppositiem br 
conjunction, in local time, counted from sunrise of the place of obsq Va- 
tion, must also be determined, by ascertaining the interval between mean 
and apparent midnight (ii. 46), the length of the complete day (ii. 59), 
and of its parts (ii. 60-63), etc. ; the whole process is sufficiently illus- 
trated by the two examples of the calculation of eclipses given in the 
Appendix. When we have thus found the interval between midnight 
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fllMl liAoment of opposition or conjunction, verse 8 teaches tJs hoi^ to 
aieeftaiii the true longitudes for that moment : it is by calcnlatingir-ia 
the manner taught in i. 67, but with the true daily motioiis— *tbe 
amount of motion of the sun, moon, and node during the interval, and 
a|^plying it as a corrective equation to the longitude of each at mid- 
night, subtracting in the case of the sun and moon, and adding in the 
case of the node, if the moment was then^aWady past; and the con- 
trary, if it was still to come. Then, if the process has been coireetly 
performed, the longitudes of the sun and moon will be found to corres- 
pond, in the manner required by verse 7. 

For the days of new and full moon, and their appellations, see the 
note to ii. 66, above. The technical expression employed here, as in 
one or two other passages, to designate the “moment of opposition or 
conjunction” is parvankdyas, “nMis of the parvan'^ or “time of the 
parvan in nAdls, etc. parvan means literally “knob, joint,” and is fre- 
quently applied, as in this tenn, to denote a conjuncture, the moment 
that distinguishes and separates two intervals, and especially one that is 
of prominence and importance. * 

9. The moon is the eclipser of the sun, coming to stand under- 
neath it, like a cloud : the moon, moving eastward, enters the 
earth’s shadow, and the latter becomes its eclipser. 

The names given to the eclipsed and eclipsing bodies are either ch&dya 
and, Hs here, ckddaka, “the body to be obscured” and “the obscurer,” 
or grdhya and grdhaka, “the body to be seized” and “the seizer.” 
The latter terms are akin with grahana and graha, spoken of 
(note to V. 6), and represent the ancient theory of the phenomena,^ilo 
the others are derived from their modern and scientific exjjjpnselion, as 
given in this verse. 

10. Subtract the moon’s latitude at the time of opposition or 
conjunction from half the sum of the measures of the eclipsed 
and eclipsing bodies : whatever the remainder is, that is said to 
be the amount obscured. 

11. When that remainder is greater than ihe eclipsed body, 

the eclipse is total; when the contrary, it ]$ partial; when the 
latitude is greater than the half sum, there takes place ho. obscu- 
ration (grdsa). ^ 

It is sufficiently evident that when, at the moment of opposition, the 
moon’s latitude — which is the distance of her centre from the ecliptic, 
where is the centre of the shadow — iswqual to the sum of the radii qf 
her disk and of the shadow, the disk and the shadow will just touch one 
another; and that, on the other hand, .the moon will, at the moment of 
opposition, be so far immersed in the shadow as her latitude is less than 
the sum of the radii : and so in like manner for the sun, with due allow- 
ance for parallax. The Hindu mode of reckoning the amount eclipsed 
is not by dkits, or twelfths of the diameter of the eclipsed body, which 
method we nave inherited from the Greeks, but by minutes. 
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tee word grdsa^ used in verse 11 for obscuration or eclipse, meanly 
** oating, devouring,’^ and so speaks more distinctly than any 
OtftCT term we liave had of the old theory of the physical cause of 
eclipses. 

• 12. Divide by two the sum and difference respectively of the 
eclipsed and eclipsing bodies : from the square of each of the 
resulting quantities si^tract the square of me latitude, and take 
the square roots of the two remainders. 

13. These, multiplied by sixty and divided by the difference 
of the daily motions of the sun and moon, give, in nSdts, etc., 
half the duration {sthiii) of the eclipse, and half the time of total 
obscuration. 

Tliese rules for finding the intervals of time between the moment 
t>f opposition or conjunction in longitude, which is regarded as the 
middle of the eclipse, and the moments of first and last contact, and, in 
a total eclipse, of the beginning and end of total obscuration, may be 
illustrated by help of the annexed figure (Fig. 21). 

Let E C L represent the ecliptic, the point C being the centre of the 
shadow, and let C D be the moon’s latitude at the moment of opposi- 

Fig. 21. 



^ion; which, for the present, we will suppose to remain unchanged 
through the whole continuance of the eclipse. It is evident that the 
first contact of the moon with the shadow will take place when, in the 
triangle CAM, AC equals the inoou’s distance in longitude from the 
centre of the shadow, A M her latitude, and C M the sum of her radius 
ahi^that of the shadow. In like manner, the moon will disappear en* 
tirel^ within the shadow when B C equals her distance in lon^tude from 
the centre of the shadow, B N her latitude, and C N the difference of 
the two radii. Upon subtracting, then, the square of A M or B N from 
those of C M and C N respectively, and taking the s^are roots of the 
oremaiuders, we shall have the values of A C and B C in minutes. These 
may be reduced to time by the following proportion J as the excess at 
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the giTen time of the moon’s true motion in a day over that of ^e mn 
is to E day, or sixty n&d!s, so are A C and B C, the amounts v^hich me 
moon has to gain in longitude upon the sun between the moment^ of 
contact and immersion respectively and the moment of opposition, to 
the corresponding intervals of time. 

But the process, as thus conducted, involves a serious error: the 
moon’s latitude, instead of remaining constant during the eclipse, is con- 
stantly and sensibly changing. Thus, in the fl^^ure above, of which the 
conditions are those found by the Hindu processes for the eclipse of Feb. 
6th, 1860, the moon’s path, instead of being upon the line HK, parallel 
to the ecliptic, is really upon QR. The object of the process next 
taught is to get rid of this error. 

14. Multiply the daily motions by the half-duration, in nSdls, 
and divide by sixty : the result, in minutes, subtract for the time 
of , 5 X)ntact {pragraha\ and add for that of separation {inohsha)^ 
resp9jgiively ; ' 

15. By the latitudes thence derived, the half-duration, and 
likewise the half-time of total obscuration, are to be calculated 
anew, and the process repeated. In the case of the node, the 
proper correction, in minutes, etc., is to be applied in the con- 
trary manner. 

This method of eliminaling the error involved in the supposition of' 
a constant latitude, and oi obtaining another and more accurate deter- 
mination of iiiterval^etwecii the moment of opposition and those 
of first and lairti contact, And of immersion and emergence, is by a series 
of successive approximations. For instance : A C, as already determined, 
being assumed as th^intcrval betvreen opposition and first contact, a 
new calculation of tly moon’s longitude is made for the moment A, and, 
with this and the smn of the radii, a new value is found for A C. But 
now, as the positiem of A is changed, the former determination of its 
latitude is vitiatedAnd must be made anew, and made to furnish anew 
a corrected value/ of A C ; and so on, until the position of A is fixed 
with the degree ii accuracy required. The process must be conducted 
separately, of course, for each of the four quantities affected ; since, where 
latitude is incriasing, as in the case illustrated, the tr.ue values of A C 
and BC will be greater than their mean values, while G€®and.FC, the 
true intervals in, the after part of the eclipse, will be less than A*C and 
B C : and the contrary when latitude is decreasing. 

We have illustrated these processes by reference only to a lunar 
eclipse: their application to the conditions of a solar eclipse requires 
the introduction of another clement, wi at of the parallax, and will be 
explained in the notes upon the next chapter. ^ 

The first contact of the eclip.sed and eclipsing bodies is styled im'this 
passage pragraka, “seizing upon, laying hold of;” elsewhere it is also 
called grAsa^ “ devouring,” and sparpa^ “ touching :” the last contact, or 
separation, is named moksha, “ release, letting go.” The whole duration 
of the eclipse, from contact to sepaiEtion, is the stkiti, “ stay, continu- 
ance;” total obscuration is vimarda^ “crushing out, entire destruction.” 
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Il6. The middle of the eclipse is to be regarded as occurring 
atVhe true close of the lunar day: if from that time the time of 
half-duration be subtracted, the moment of contact {gr&sa) is 
found ; if the same be added, the moment of separation. 

• 17. In like manner also, if from and to it there be subtracted 
and added, in the case of a total eclipse, the half-time of total 
obscuration, the results will be the moments called those of im- 
mersion and emergence. 

The instant of true opposition, or of apparent conjunction ^see below, 
under ch. v. 9), in longitude, of tlie sun and moon, is to be taken as the 
middle of the eclipse, even though, owing to the motion of the moon in 
latitude, and also, in a solar eclipse, to parallax, that instant is not mid- 
way between those of contact and separation, or of immersion and 
•emergence. To ascertain the moment of local time of each of these 
phases of the eclipse, we subtract and add, from and to the local time 
of opposition or conjunction, the true intervals found by the processes 
described in verses 12 to 15. 

The total disappearance of the eclipsed body within, or behind, the 
eclipsing body, is called nimilana, literally the “ closure of the eyelids, 
as in winking : ” its first commencement of reappearance is styled unmi- 
lana, “ parting of the eyelids, peeping.” Wo translate the terms by 
“immersion” and “ emergence” respectively. 

18. If from half the duration of the eclipse any given interval 
be subtracted, and the remainder multiplied by the difference of 
the daily motions of the sun and moon, and divided by sixty, the 
result will be the perpendicular {koti) in minutes. 

19. In the case of an eclipse {graha) of the sun, the perpen- 
dicular in minutes is to be multiplied by the mean half-duration, 
and divided by the true (sphuta) half-duration, to give the true 
perpendicular in minutes. 

20. I'he latitude is the base (hhiija) : the square root of the 
Stfiu of their squares is the hypothenuse (grava): subtract this 
from half the sum of the measures, and the remainder is the 
amount of obscuration (grdsa) at the given time. 

21. If that time be after the middle of the eclipse, siabtract 
tbe interval from the half-duration on the side of separation, and 
treat the remainder as before : the result is the amount remaining 
obscured, on the side of separation. 

The* object of the process taijfeht in this passage is to determine the 
j^ount of obscuration of the eclipsed body at any given moment during 
th\conti nuance of the eclipse. It, as well as that prescribed in the 
following passage, is a variation of that which forms the subject of verses 
12 and 13 above, being founded, like the latter, upon a consideration of 
the right-angled triangle formed by the line joining the centres of tbe 
eclipsed and eclipsing bodies as hypothenuse, the difference of their 
longitudes as perpendicular, and the moon’s latitude as base. And 
whereas, in the former problem, w^ad the base and hypothenuse given 
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to find tho p<33pendica]ar, here we liave the base and perpendionlnr giJ 
to find the bypotbenuse. TBe perpendicular is furnished ua in ti^e^ 
and the rule supposes it to be stated in the form of the interval between 
the cpven moment and that of contact or of separation: a form to 
whieht of course, it may readily be reduced from any other mode of 
itatement. The interval of time is reduced to its equivalent as differ* 
ence of lonmtude by a proportion the reverse of that ^ven in verse IS, 
ly which difference of longitude was converted^ into time; the moon^a 
latitude is then calculated ; from the two the hypothenuse is deduced; 
and the comparison of tliis with the sum of the radii gives the measure 
of the amount of obscuration. 

Verse 21 seems altogether superfluous : it merely states the method of 
Proceeding in case the time given falls anywhere between the middle and 
ffiie end of the eclipse, as if the specifications of the preceding verses ap* 
^lied only to a time occurring before the middle : whereas they are gen-, 
eral in their character, and include the former case no less than the latter. 

When the eclipse is one of the sun, allowance needs to be made for 
the variation of parallax during its continuance ; this is done by the 
process described in verse 19, of which the explanation will be given in 
the notes to the next chapter (vv. 14-17). 

In verse 20, for the first and only time, we have latitude called kshepa, 
instead of vikshepa^ as elsewhere. In the same verse, the term employed 
for “hypothenuse” is ^rava, “hearing, organ of hearing;” this, as well 
as the kindred ^ravana, which is also once or tw’ice employed, is a syuo- 
njrm of the ordinary term karna, which means literally “ car.” It is 
difficult to see upon what conception their employment in this si^ifica* 
tion is founded. ^ 


22, From half the sum of the eclipsed and eclipsing bodies 
subtract any given amount of obscuration, in minutes : from the 
square of the remainder subtract the square of the latitude at 
the time, and take the square root of their difference. 

23, The result is the perpendicular {Jwti) in minutes — which, 
in au eclipse of the sun, is to be multiplied by the true, and 
divided by the mean, half-duration — ^and this, "converted into 
time by the same manner as when finding the duration of the 
eclipse, gives the time of the given amount of obscuration {grdsa). 

The conditions of this problem are precisely the same with those of 
the problem stated above, in verses 12-15, excepting that here, instead 
of requiring the instant of time when obscuration commences, or becomes 
total, we desire to know when it will be of a certain given amount. 
The solution must be, as before, by a su^ession of approximative steps, 
since, the time not being fixed, the cornssponding latitude of the moqp 
cannot be otherwise determined. 

24, Multiply the sine of the hour-angle {natd) by the sine of 
the latitude (aksha), and divide by radius : the arc correspond- 
ing to the result is the degrees of deflection {valandngds), which 
are north and south in the eastern and western hemispheres 
(hapdia) respectively. 
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From tlie position of the eclipsed body increased by three 
IS calculate the degrees of declination : add them to the de- 


digits, 


by seventy. 


This process requires t^ be performed only when it is desired to pro* 
jeot an* eclipse. In making a projection according to the Hindu method, 
as will be seen in connection with the sixth chapter, the eclipsed body 
is represented as fixed in the centre of the figure, with a north and 
south line, and an east and west line, drawn through it. The absolute 
position of these lines upon the disk of the eclipsed body is, of course, 
all the time changing : but the change is, in the case of the sun, not 
observable, and in the case of the moon it is disregarded ; the Sdrya- 
fiiddhknta takes no notice of the figure visible in the moon’s face as 
determining any fixed and natural directions upon her disk. It is de* 
aired to represent to the eye, by the figure drawn, where, with reference 
to the nortn, south, east, and west points of the moment, the contact, im- 
mersion, emergence, separation, or other phases of the eclipse, will take 
place. }n order to this, it is necessary to know what is, at each given 
moment, the direction of the ecliptic, in which the motions of both 
eclipsed and eclipsing bodies are made. The east and west direction is 
represented by a small circle drawn through the eclipsed body, parallel 
to the prime vertical ; the north and south direction, by a great circle 
passing through the body and through the north and south points of 
the horizon : and the direction of the ecliptic is determined by ascer- 
oertaining the angular j,- gg, 

amount of its deflection 

from the small east and i w ^ ^ 

west circle at the point 
occupied by the eclipsed ^ 

body. Thus, in the an- \ ’ 

nexed figure (Fig. 22), / 1 

if^M be the place of / n 

the eclipsed body upon / V \ ^ 

the ecliptic, C L, and if ^ \ ' \ 

E W be the gmall east ^ ] - 

and west circle drawn ‘ ’ >> « 

l-hrough M parallel with 

E'X tbe prime vertical, then* the deflection will be the angle made at M 
by C M and B M, which is equal to P' M N, the angle made by perpen- 
diculars, to the two circles drawn^from their respective poles. In order 
to find the value of this angle, sj double process is adopted : first, the 
aDj|||i|B made at M by the two small circles E M and D M, which is equiv* 
alem to P M N, is approximately determined : as this depends for its 
amount upon the observer’s latitude, being nothing in a right sphere, it 
is called by the commentary dksha valana, “the deflection due to lati- 
tude the text calls it simply valandnpds, “ degrees of deflection,” since 
it does not, like the net result of the whole operation, require to be ex- 
pressed in terms of its sine. Next, the angle made at M by the ecliptic, 



C L, and the circle of daily revolution, 1) R, which angle is equam to 
P M P', is also measured : this the commentary calls dyana valana^ 
deflection due to the deviation of the ecliptic from the equate# the 
text has no special name for it. The sum of these two resul^ or their 
difference, as the case may be, is the valana, or the deflection of the 
ecliptic from the small east and w’est circle at M, or the angle P' M N. 

In explaining the method and value of thei^ processes, we will com- 
mence with the second one, or witli that by wliich P MP^, the dyeinci 
valana^ is found. In the following figure (Fig. 23), let OQ be the 
equator, and M L the ecliptic, P and P' being their respective poles. 
Let U be the point at which the amount of deflection of M L from the 
circle of diurhal revolution, D R, is sought. Let M L equal a quadrant ; 
draw P^ L, cutting the equator at Q ; 

P L, cutting it at H ; tlien draw 
PM and QM. Now ]"'ML is a tri- 
quadrantal triangle, an<l hence M Q is 
a quadrant ; and therefore Q is a pole 
of the circle P O M, and Q O is ^Iso a 
q^uadrant, and Q M O is a riglit angle. 

But I) R also makes right angles at M 
with PM; hence QM and DR arc 
tangents to one another at M, and the 
spherical angle Q M L is equal to that 
which the ecliptic makes at M with the 
circle of declination, or to P M P' : and 
Q M L is measured by Q L. The rule 
given in the text produces a result which 
is a near approach to this, although not 
entirely accordant with it excepting at the solstice and equinox, the 
points where the deflection is greatest and where it is nothing. We 
arc directed to reckon forward a quadrant from the position of the 
eclipsed body — that is, from M to L, in the figure — and then to calcu- 
late the declination at that point, which will be the amount of deflection. 
But the declination at L is BL, and since LBQ is a right-angled 
triangle, having a right angle at B, and since LQ and LB are al\\’ays 
less than quadrants, L B must be less than L Q. The difference between 
them, however, can never be of more than trifling amoimf ; for, as the 
angle QLB increases, QL diminishes; and the contrary. 

In order to show' how' the Hindus have arrived at a determination of 
this part of the deflection so nearly correct; and yet not quite correct, 
we will cite the commentator’s explanation of the proce^ss. • He says : 
‘‘The ‘east’ (prdet) of the equator [kc., apparently, the point of the 
equator eastw'ard toward which the si^all circle must be considered as 
pointing at MJ is a point 90® distant from that where a circle dnpl?% 
from the pole {dhruva) through the planet cuts the equator that w to 
say, it is the point Q (Fig. 23), a quadrant from 0 : “ and the interval 
bv which this is separated from the ‘ east’ of the ecliptic at 90° from the 
planet, that is the dy^na va/ana.” This is entirely correct, and would 
give us QL, the true measure of the deflection. But the commentator 
goes on farther to say that since this interval, when the planet is at the 
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sollbice, is nothing, and when at the equinox is equal to the greatest 
donation, it is therefore always equal to the declination at a quadrant’s 
clistlnce from the planet. This is, as we have seen, a false conclusion, 
and leads to an erroneous result : whether they who made the rule were 
aware of this, but deemed the process a convenient one, and its result, a 
s&fficiently near approximation to the truth, we will not venture to say. 

The other part of the operation, to determine the amount of deflec- 
tion of .the circle of decliftation from the cast and west small circle, is 
C'onsiderably more difflcult, and the Hindu process correspondingly 
defective. We will first present the explanation of it which the com- 
mentator gives. He states the problem thus : ‘‘ by whatever interval 
tjlie directions of the equator are deflected from directions correspond- 
ing to those of the prime vertical, northward or southward, that is the 
deflection due to latitude (aksha valana). Now then ; if a movable 
circle be drawn through the pole of the prime vertical (sama) and the 
|5oint occupied by the planet [i. e., the circle N M S, Fig. 22], then the 
interval of the ‘ easts,’ at the distance of a quadrant upon each of the 
two circles, the equator and the piime vertical, from the points whei’e 
they are respectively cut by that circle [i. e., from T and Vj will be the 
deflection. ... Now when the planet is at the horizon [as at D, referred 
to E'], then that interval is equal to the latitude [Z Q] ; when the planet 
is upon the meridian [ydmyottaravrttay “ south and north circle”) [i. e., 
when it is at R, referred to Q and Z], there is no interval [as at E']. 
Hence, by the following proportion — with a sine of the hour-angle 
which is equal to radius the sine of deflection for latitude is equal to 
the sine of latitude ; then with any given sine of the hour-angle what 
is it? — a sine of latitude is found, of which the arc is the required de- 
flection for latitude,” This is, in the Hindu form of statement, the 
proportion represented by the nile in verse 24, viz. R : sin lat. : : sin 
hour-angle : sin deflection. 

It seems to us very questionable, at least, whether the Hindus had 
any more rigorous demonstration than this of the process they adopted, 
or knew wherein lay the inaccuracies of the latter. These we will now 
proceed to point out. In the first place, instead of measuring the angle 
mivie at the point in question, M, by the two small circles, the cast and 
west circle and that of daily revolution — which would be the angle 
P M N — they refer the body to the equator by a circle passing through 
the north and ^outh points of the horizon, and measure the deflection 
of the equator from a small east and west circle at its intersection with 
^haib circle — w’hich is the angle P T N. Or, if w’e suppose that, in the 
process formerly explained, ho regard was had to the circle of daily 
revolution, *D R, the intention being to raea.sure the difference in direc- 
tion of the ecliptic at M and tlfe equator at O, then the two parts of 
the process are inconsistent in tMs, that the one takes as its equatorial 
po'^fjujj of measurement O, and the other T, at which two points the 
direction of the equator is difierent. But neither is the value of P T N 
correctly found. For, in the spherical triangle P N T, to find the angle 
at T, we should make the proportion 

sin PT (or R) : sin PN : : sin PNT : sin PTN 
But, as the third term in this proportion, the Hindus introduce the sine 
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of tlie hour^anglc, ZPM or MPN, although with a certain inodi|pa- 
tion which the commentary prescribes, and which makes of it sajpe- 
thing very near the angle TPN. The text says simply ^the 

sine of the hour-angle” (for nata, see notes to iii. 34—36, and 14—16), 
but the commentary specifies that, to find the desired angle ih degrees, 
we must multiply the bbur-angle in time by 90, and divide by the hal3^^ 
day of the planet. This is equivalent to making a quadrant of that 
part of the circle of diurnal revolution whficTi is between the horizon 
and the meridian, or to measuring distances up5n DR as if they were 
proportional parts of E' Q. To make the Hindu mocess correct^ the 
product of this modification should be the angle P N T, with which, 
however, it only coincides at the horizon, where both T P N and T N P 
become right-angles, and at the meridian, where both are reduced to 
nullity. The error is closely analogous to that involved in the former 
process, and is of slight account when latitude is small, as is also the | 
error ih substituting T for O or M when neither the latitude nor the ' 
declination is great. 

The direction of the ecliptic deflection {Ayana valana) is the same, 
evidently, with that of the declination a quadrant eastward from the 
point in question ; thus, in the case illustrated by the figure, it^is south. 
The direction of the equatorial deflection (dksha valana) depends upon 
the position of the point considered with reference to the meridian, 
being — in northern latitudes, which alone the Hindu system contem- 
plates — north when that point is east of the meridian, and south when 
west of it, as specified in verse 24 : since, for instance, E' being the 
east point of the horizon, the equator at any point between E' and Q 
points, eastward, toward a point north of tlie prime vertical. In the 
case for which the figure is drawn, then, the diflcrence of the two would* 
be the finally resulting deflection. Since, in making the projection of 
the eclipse, it is laid off as a straight line (see the illustration given in 
connection with chapter vi), it must be reduced to its value as a sine ; 
and moreover, since it is laid down in a circle of which the radius is 
49 digits (sec below, vi. 2), or in which one digit equals 70' — for 
H438'-^49 » 70', nearly — tliat sine is reduced to its value in digits by 
dividing it by 70. , « 

The general subject of this passage, the determination of directions 
during an eclipse, for the purpose of establishing the positions, upon the 
disk of the eclipsed body, of the points of contact, imuiersion, emerg- 
ence, and separation, also engaged the attention of the Greeks ; * Ptolemy 
devotes to it the eleventh and twelfth chapters of the sixth book of •his 
Syntaxis : his representation of directions,* however, and consequently 
his method of calculation also, are different from those here exposed. 

26. To the altitude in time (unnata) add a day and a half, and 
divide by a half-day; by the quotient divide the latitudes ,s«S^d 
the disks ; the results are the measures of those quantities in 
digits {anguh). 

By this process due account is hiken, in the projection of an eclipse, 
of the apparent increase in magnitude of the heavenly bodies when 
near the horizon. The theory lying at the foundation of the rule is this : 
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that three minates of arc at the horizon, and four at the zenith, are 
equal to a digit, the difference between the two, or the excess above 
three minutes of the equivalent of a digit at the zenith, being one 
minute. ^ To ascertain, then, what will be, at any given altitude, the 
excess above three minutes of the equivalent of a digit, we ought prop- 
erly, according to the commentary, to make the proportion 
II : 1 ' : : rin altitude : corresp. excess 

Sin(pe, however, it wouli be a long and tedious process to find the alti- 
tude and its sine, another and approximative proportion ivS substituted 
for this “ by the blessed Sun,” as the comnicntaiy phrases it, ** through 
compassion for mankind, and out of regard to the very slight difference 
between the two.” It is assumed that the scale of four iiiinutcs to the 
digit will be always the true one at the noon of the planet in question, 
or whenever it crosses the meridian, although not at the zenith ; and so 
liicewise, that the relation of the altitude to 90® may be measured by 
that of the time since rising or until setting {ummta — see above, iiL 
37-39) to a half-day. Hence the proportion becomes 

half-day : 1 ' : : altitude in time : corresp. excess 

and the excess of the digital equivalent above 3' equals . 

Adding, now, the three minutes, and bringing them into the fractional 
expression, we have 

equiv. of digit ia miuutei at given time 

The title of the fourth chapter is candragrahan&dhMra^ “ chapter of 
lunar eclipses,’’ as that of the fifth is sitryagrahfnddkikdra^ “ chapter of 
solar eclipses.” In truth, however, the processes and explanations of 
this chapter apply not less to solar than to lunar eclipses, while the next 
treats only of parallax, as entering into the calculation of a solar eclipse. 
We have taken the liberty, therefore, of modifying accordingly the 
headings which we ha\ e prefixed to the chapters. 


C II A P T E R V. 

OF PARALLAJ IN A SOLAR ECLIPSE. 

Contents: — T,* Wlien there is no parallax in longitude, or no parallax in latitude ; 
2, causes of parallax ; 8, to find the efrient sine ; 4-6, the meridian-sine ; 5- 7, and 
the sines of ecliptic senith-distance fwid altitude ; 7-8, to find the amount, in time, 
ofMljJie parallax in longitude ; 9, its application in determining the moment of 
apparent conjunction; lO-ll, to find the amount, in arc, of the parallax in lati- 
tude; 12-13, its application in calculating an eclipse; 14-17, application of th4 
parallax in longitude in determining the moments of contact, of separation, etc. 

1. When the sun’s place is coincident with the meridian 
ecliptic*point {madhyalagna\ there takes place no parallax in 
VOL. VI. • 37 
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longitude (Jxarijd) *. farther, when terrestrial latitude (akshd) 
north declination of the meridian ecliptic^point (jnadhyahh(^^ 
the same, there takes place no parallax in latitude {avunctti). 


The latter of these specifications is entirely accurate : when the north 
declination of that point of the ecliptic which is at the moment upon 
the meridian (madkyalagna ; see iii. 49) is e^iial to the observer’s lati- 
tude — regarded by the Hindus as ahva}^ nmlh — the ecliptic itself 
passes through the zenitli, and becomes a vertic^ circle ; of course, then, 
the effect of "parallax wouhl be only to depress the body in that circle, 
not to throw it out of it. The other is less exact *. when the sun is 
upon the meridian, there is, indeed, no parallax in right ascension, but 
there is parallax in longitude, unless the ecliptic is also bisected by the 
meridian. Here, as below, in verses 8 and 9, the text commits the 
inaccuracy of substituting the meridian ecliptic-point (L in Fig. 26) % 
the central or highest point of the ecliptic (B in the same figure). The 
latter point, although we are taught below (vv. 5— V) to calculate the sine 
and cosine of its zenith-distance, is not once distinctly mentioned in the 
text; the commentary calls it trihhonalagna^ “the orient ecliptic-point 
(lagrta — see above, iii. 46-48 : it is the point C in Fig. 26) less three 
signs.” The commentary points out this inaccuracy on the part of the text. 

In order to illustrate the Hindu method of looking at the subject of 
parallax, we make the following citation from the general exposition of 
it given by the commentator under this verse : “ At the end of the day 
of new moon (awAvdsyd) the sun and moon have the same longitude ; 
if, now, the moon has no latitude, then a line drawn from the earth^s 

centre in the accompanying 
figure] to the sun’s place [S] just 
touches the moon [M] ; hence, 
at the centre, the moon becomes 
an eclipsing, and the sun an 
eclipsed, body. Siiice, however, 
men are not at the earth’s centre, 
(garhha^ “ womb ”) but upon tho 
earth’s surface [prshtha, “back”), 
a line drawn from the earth’s 
surface [B] up to the sun doe^j 
not just touch the moon ; but it 
cuts the moon’s sphere above the 
point occupied by the moon [at 
\ m], and w'jfien the moon arrives 

! at this point, then is she at the 
^earth’s surface the eclipser of 
the sun. But when the sun i** at 
the zenith {khamadhga, “mid- 
heaven”), then the lines drawn up to* the sun from the earth’s centre 
and suiface, being one and the same, touch the moon, and so the moon 
becomes an eclipsing body at the end of the day of new moon. Hence, 
^o, the interval [M m] of the lines from the earth s centre and surface 
is the paralinx {hmbrfnajy 


Fig. 24. 
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ft is evident from this explication how far the Hindu view of paraHax 
is ^incident with our own. The principle is the same, but its applica- 
tion is somewhat different. Instead of tahing the parallax absolutely^ 
determining that for the sun, which is B S C, and that for the moon, 
which is B M C, the Hindus look at the subject practically, as it must be 
taken account of in the calculation of an eclipse, and calculate only the 
difference of the two parallaxes, which is wBM, or, wdiat is virtually 
same thing, M Om^ ^Ife Sffrya-Siddliaiita, however, as we shall see 
lereafter more plainly, takes no account of any case in which the line 
J S would not pass through M, that is to say, the moon’s latitude is 
neglected, and her parallax calculated as if she w'ere in the ecliptic. 

We cite farther from the commentary, in illustration of the resolution 
of the parallax into parallax in longitude and parallax in latitude. 

“ Now by how many degrees, measured on the moon’s sphere (gda\ 
{he line drawm from the earth’s surface up to the sun cuts the moon’s 
vertical circle (drgvrtia) above the point occupied by the moon — this is, 
when the vertical circle and the ecliptic coincide, the moon’s parallax in 
longitude (lambana). But >Yhcn the ecliptic deviates from a vertical 
circle, then, to the point where the line from the earth’s suiface cuts the 
moon’s sphere on the moon’s vertical circle above the moon [i. e., to wt, 

Fig, 25], draw through the pole 
of the ecli}>tic (kadamba) a cir- 
cle [P'win'] north and south to 
the ecliptic on the moon’s sphere 
[M n'] : and then the east and 
Yvest interval [AI »'] on the eclip- 
tic between the point occupied 
by the mlftn [M] and the point 
where the circle as drawm cuts 
the ecliptic on the moon’s sphere 
[n'] is the moon’s true (jpAwfa) 
parallax in longitude, in minutes, and is the perpendicular {koti). And 
since tlie moon moves along with the ecliptic, the north and south inter- 
val, upon the circle we have drawm, between the ecliptic and the vertical 
cifcle [m w'] is, in minutes, the parallax in latitude (nati) ; which is the 
base (bkifja). The interval, in minutes, on the vertical circle [ZAJ, 
betwefon the lines from the earth’s centre and surface [wM], is the ver- 
tical parallax’ {t?r^/aw6ana), and the hypothenuse.” 

The 'conception here presented, it will be noticed, is that the moon’s 
path, or the “ ecliptic on the moon’s sphere,” is depressed away from 
C L, which might be called the ecliptic on the sun’s sphere,” to an# 
amount measured as latitude bf m n', and as longitude by n' M. To 
our apprehension, m n M, rather than m n* M, would be the tnangle of 
resolution : the two are virtually equal. 

'Pile commentary then goes on farther to explain that when the ver- 
tical circle and the secondary to the ecliptic coincide, the parallax in 
longitude disappears, the whole vertical parallax becoming parallax in 
latitude : and again, when the vertical circle and the ecliptic coincide, 
the parallax in latitude disappears, the whole vertical parallax becoming 
parallax in longitude. 


Fig. 26 . 
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The term uniformly employed by the coramentaiy, and more usu^f 
by the text, to expresa parallax in longitude, namely lambam^ ia^ tmm 
the aaiUe root which we have already more than once bad occaaion to 
notice (aoe above, under i. 25, 60), and means literally ‘‘ hanging down- 
ward.’’ In this verse, as once or twice later (vv. 14, 16), the text naca 
karijoj which the commentary explains as equivalent to kshitijOf ‘^pro- 
duced by the caith:” this does not seem very plausible, but we have 
nothing better to suggest. For parallax m^atitude the text presepta 
only the term avanati, “ bending downward, depression the commen- 
tary always substitutes for it mti, which has nearly the same sense, and 
customary modern term. 

2. ilow parallax in latitude arises by reason of the difference 
of place and time (hdla\ and also parallax in lonritude 
(lamhana) from direction \dic) eastward or the contrary — tnat is 
now to be explained. 

This distribution of the three elements of direction, place, and time, 
as causes respectively of parallax in longitude and in latitude, is some- 
what arbitrary. The verse is to be taken, however, rather as a general 
introduction to the subject of the chapter, than as a systematic state- 
ment of the causes of parallax. 

3. Calculate, by the equivalents in obliq[ue ascension {udayd- 
savas) of the observer’s place, the orient ecliptic-point (Za^na) for 
the moment of conjunction (parvavinddyas) : multiply the sine 
of its longitude by tlic sine of greatest declination, and divide 
by the sine of certitude {lamba); the result is the quantity 
known as the orient* sine {udaya). 

The object of tbis first step in the rather tedious operation of calcu- 
lating the parallax is to find for a given moment — here the moment of 
true conjunction — the sine of amplitude of that point of the ecliptic 
which is then upon the eastern horizon. In the first place the longitude 
of that point (layna) is determined, by the data a!)d methods taught 
above, in iii. 40-48, and which are sufficiently explained in the note®to 
that passage ; then its sine of amplitude is found, by a process which is 
a combination of that for finding the declination from the longitude, 
and that for finding the amplitude from the declination. Tims, by ii. 28, 
R : sin gr. decl. ; : sin long. : sin deck 
.|^d, by iii. 22-23, 

sin co-lat. : R : : sin 4®cl. ; sin ampl. 

Hence, by combining terms, we have 

sin co-Jat. : sin gr. decl. : : sin long. : sin ampl. ^ ' 

This sine of amplitude receives the technical name of uJaya, or 
udayojyd: the literal meaning of udaya is simply “rising.” 

4. Then, by means of the equivalents in right ascension 
{ULukodaydsavnh), tind the ecliptic point {layna) called that of the 
meridian {madhya) ; of the declination of that point and the lati* 
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ta^e of the observer take the sum, when their direction is the 
same ; otherwise, take their difference. 

o. The result is the meridian zenith-distance, in degrees {mtdn- 
5dte) : its sine is denominated the meridian-sine {madhyajyd), . . , 

The accompanying figure (Fig. 26) will assist the comprehension of 
this and the following processes. Let N E S W be a horizontal plane, 
, • I?* ^ • K S the projection upon it of 

‘ _ the rnoridian, and E W that 

^ of the prime vertical, Z being 

^ ; the zenith. Let C L T be the 
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\ 
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it is called by the technical 


ecliptic. Then C is the orient 
ecliptic-point (lagna)^ and C 
D the sine of its amplitude 
(udai/aji/d\ found by the last 
process. The meridian ecliptic 
point (madhyahgna) is L : it 
‘ is ascertained by the method 
prescribed in iii. 40, above. 
Its distance from the zenith 
is found .IT!™ its declination 
and the latitude of the place 
of observation, as taught in 
iii. 20-22 ; and the sine of 
that distance, by which, in 
the figure, it is seen projected, 
ime madhyojyd^ which we have 


translated **raeridian-sinc.” 


5. . . . Multiply the meridian-sine by the orient-sine, and divide 
by radius: square the result, 

6. And subtract it from the square of the meridian-sine : the 
square root of the remainder is the sine of ecliptic zenith-distance 
{tlrkJcshepa ) ; the square root of the difference of the squares of 
that and radius is the sine of ecliptic-altitude {drygati). 


Here we are taught how to find the sines of the zenith-distance and 
altitude resppetively of that point of the ecliptic which has greatest alti- 
tude, or* is nearest to the zenith, and which is also the central point 
of the’ portion of the ecliptic above the horizon : it is called by the 
commentary, as already noticed (see note to v. 1), tiibhonalagna. Thus, 
in the last* figure, if QR be the vertical circle passing through the pole 
of the ecliptic, P', and cutting t!he ecliptic, CT, in B, B is the central 
ecliptic-point {tribhonalagna)^ j^d the arcs seen projected in ZB and 
B Jl are its zenith-distance and altitude respectively. In order, now, to 
finu the sine of Z B, we first find that of B L, and by the following pro- 
cess. C D is the orient-sine, already found. But since C Z and C P' 
arc quadrants, C is a pole of the vertical circle QR, and CR is a quad- 
rant, ES is also a quadrant: take away their common part CS, and 
C £ remains equal to S R, and the sine of the latter, S 0, is equal to 
that of the former, CD, the “orient-sine.” Now, then, ZBL is treated 
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a$ if it were a plane horizontal triangle, and similar to Z^S, and pte 
proportion is made 

ZS:SO:ZL;BL 

or 11 : or.-sine : : iner.-sine : B L 

This is so far a correct process, that it gives the true sine of the arc 
BL: for, hy sidiciical trigonometry, in the spherical triangle ZBL, 
right-angled at J5, ^ 

sin ZBL: sin B Z L : : sin arc Z L : sin arc B L 
or It : S O : : Z L : sin B L 

Ihit the third si<le of a ])lanc riglit-anglcd triangle of which the sines 
of the arcs ZB and Z \j are hypothennse and perpendicular, is not the 
sine of B L. If ^v(‘ conceive the two former sines to he drawn from Z, 
meeting ill h an<l I respeetiNcly the lines drawn from B and L to the 
centre, then the line joining hi will be the third side, being plainly Ics^ 
than «iin BL. Hence, on subtracting sin^BL fromtsin^ZL, and taking 
the s(]iiarc root of the rcinaiiider, we obtain, not sin ZB, but a less quan- 
tity, \\luch may rea<lily be shb\\n, by spherical trigonoinetiy, to be 
sin Zl> cos B 1 j. "I'lio \aluc, then, of the sine of ecliptic zenith-distance 
((irkkshepa) as determined by this process, is always less than the truth, 
and as the eorreal^nding cosine (dragati) is found by subtracting the 
square of the sine from that- of radius, and taking the square root of the 
remainder, its value is iihvays proportionally greater than the truth. This 
inaccuracy is noticed by the commentator, who points out correctly its 
reason and nature : probably it was also known to those wdio framed the 
rule, hut disregarded, as not sufHeient to vitiate the general character of 
the process: and it may, indeed, well enough pass unnoticed among 
all the other inaccuracies involved in the llindu calculations of the 
parallax. 

As regards the terms employed to express the sines of ecliptic zenith- 
distance and altitude, wc have already met with the first iiiciriber of each 
eornpound, drp, literally “sight,” in other connected uses : as in drgjyd^ 
“sine of zoiiitli-distanco” (see above, iii. 33), drgvrtfa, “vertical-circle” 
(commentary to the first verse of this chapter) : here it is combined 
with words which seem to be rather arbitrarily chosen, to form techhi- 
eal appellations for quantities used only in this process: the literal 
meaning of ksheida is “throwing, hurling;” of gati^ “gait, motion.” 

7. The sine and cosine of meridian zenith-distance {natdiiqds) 
arc the approxiniate {asp)huta) sines of ecliptic zenith-distance 
and altitude {drkkshepa^ drggati), ... 

This is intended as an allowable simplification of the above process 
for finding the sines of ecliptic zcnith-^listance and altitude, by substi- 
tuting for them other quantities to which they are nearly equivalent, 
and which are easier of calculation. These are the sines of zemth- 
distance and altitude of the meridian ecliptic-point {madhyalagna — L in 
Fig. 2(1) the former of which has already been made an element in the 
other pro(‘os.s, under the name of “meridian-sine” {madhyajyd). It 
might, indeed, from the terms of the text, be doubtful of what point the 
altitude and zenith-distance were to be taken ; a passage cited by the 
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oanmeniBtor from Bbkskara^s SiddliHuta-^irpinani (found on page 221 
of the pabliahed edition of the Ganitadhyaya) directs the sines of zenith- 

distlince and altitude of B (trihhonalagna) when upon the inoriclian 

that is to say, the sine and cosine of the arc Z F — to he substituted for 
those of Z B in a hasty process : but the value of the sine would in 
this case be too small, as in the other it was too great : and as the text 
nowhere directl3||recognizes the point B, and as directions have been 
gi^en in verso o for findinjJ ^lie meridian zenith-distance of L, it seems 
hardly to admit of a doubt that the latter is the point to which the text 
here intends to refer. 

Probably the permission to make this substitution is only meant to 
apply to cases where ZL is of small amount, or where C has but little 
amplitude. 

7. . . . Divide the square of the sine of one sign by the sine 
tailed that of ecliptic-altitude (drqqatijwd ) ; the quotient is the 

divisor” (cheda), 

8. By this ^‘divisor” divide the sine of the interval between 
the meridian ecliptic-point (inadhyalagna) and the sun’s place: 
the quotient is to be regarded as the parallax in longitude {lam- 
iana) of the sun and moon, eastward or westward, in iiadis, etc. 

The true nature of the process by which this tinal rule for finding the 
parallax in longitude is obtained is altogether hidden from sight under 
the form in which the rule is stated. Its method is as follows : 

We have seen, in connection with the first vcrs(‘ of the preceding 
chapter, that the greatest parallaxes of the sun and moon are cpiitc 
nearly equivalent to the mean motion of each during 4 nhdis. Hence, 
were both bodies in the horizon, and the e(di])tic a vertical circle, the 
moon would he depressed in her orbit below the ,sun to an amount equal 
to her excess in motion during 4 nadis. This, then, is tlie moon’s 
greatest horizontal parallax in longitude. To find wliat it would be at 
any otiier point in the ecliptic, still considered as a vertical circle, wc 
make the proportion 

• 11 : 4 (hor. par.) : : sin zen.-dist. : vert, parallax 

This proportion is entirely correct, and in acccrdancc with our modern 
rule that, with a given distance, the parallax of a body varies as the sino 
of its zejiith-d4stance : whether tlie Hindus had made a I’igorous de- 
monstmtion of its truth, or whether, as in so many other cases, seeing 
tiiat the parallax was greatest when the sine of zenith-distance A\as 
greatest, and nothing when this was nothing, they assumed it to vmy 
in the interval as the sine of .lenith-distancc, saying “if, 'Nvijth a sine 
of zenith-distance which is equal to radius, the parallax is four ntldis, 
with a given sine of zenith-distabce what is it?” — this we will not ven- 
ture"' to determine. 

But now is to be considered the farther case in which the ecliptic is 
not a vertical circle, but is depressed below the zenith a certain distance, 
measured by the sine of ecliptic zenith -distanc ^ (c?t*^Ar^Ae7>q), already 
found. Here again, noting that the parallax is*! to be reckoned as 
parallax in longitude when the ecliptic is a vertical circle, or when the 
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sine of ecliptic-altitude is greatest, and that it would be only parallax 
in latitude when the ecliptic should be a horizontal circle, or when the 
sine of ecliptic-altitude should be reduced to nothing, the Hindus assutee 
it to vary in the interval as that sine, and accordingly make the propor- 
tion: “if, with a sine of ecliptic-altitude that is equal to radius, the par- 
allax in longitude is equal to the vertical parallax, with any given sine 
of ecliptic-altitude what is it or, inverting the mid^e terms, 

R : sin ecl.-alt. : : vert parallax : pafall^ in long. ( 

But we had before 


R : 4 : : sin zen.-dist : vert parallax 

hence, by combining terms, 

R2 : 4 sin ecl.-alt: : sin zen.-dist : parallax in long. 

For the third term of this proportion, now, is substituted the sine of the 
distance of the given point from the central ecliptic-point : that is to say,' 
Bm (Fig. 26) is substituted for Zrn; the two are in fact of equal value 
only when they coincide, or else, at the horizon, when each becomes a 
quadrant; but the error involved in the substitution is greatly lessened 
by the circumstance that, as it increases in proportional amount, the 
parallax in longitude itself decreases, until at B the latter is reduced to 
nullity, as is the vertical parallax at Z. The text, indeed, as in verses 
1 and 9, puts madhynlagna^ L, for tribhoualagna^ B, in reckoning this 
distance : but the commentary, without ceremony or apology, reads the 
latter for the former. These substitutions being made, and the propor- 
tion being reduced to the form of an equation, we have 

. , sin di«<t.X 4 sin ecl.-alt. 

par. in long. *= 

which reduces to 

sin (list. Bin (list. 

or 

K* 4 8111 eel. alt. iR*-r sin ecl.-alt. 


and since JR*=r and ^R =: sin 30®, we have finally 

, sin dist. 

par. Ill long. = 

Bin* 30® -r sin ecl.-alt. 


which is the rule given in the text. To the denominator of the fraction, 
in its final form, is given the technical name of ckeda^ “ divisor,” which 
word we have had before similarly used, to designate one of the factors 
in a complicated operation (see above, lii. 35, 38). ® 

We will now examine the correctness of the second principal propor- 
tion from which the rule is deduced. It is^ in terms of the last figure 
(Fig. 20), 

R : sin Z P' (mB R)*: : m M : m n 

Assuming the equality of the little triangles and Mmn', and 

accordingly that of the angles mMn and which latter equals 

ZmP', we have, by spherical trigonometry, as a true proportion, 
sin w n' M : sin M w n' : : m M : w w' 
or ZmV :mn 

Hence the former proportion is correct only when sin Z P and sia 
ZmP' are equal; that is to say, when ZP' measures the angle ZmP; 
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and tins can be the case only when Zm, as well as Fm, is a quadrant, 
or when m is on the horizon. Here agafn, however, precisely as in the 
cas^ last noticed, the importance of the error is kept within very narrow 
limits by the fact that, as its relative consequence increases, the amount 
of the parallax in longitude affected by it diminislies. 

9. When the sun’s longitude is greater than that of the meri- 
dian ecliptic-point {ma(Miyalagna\ subtract the parallax in longi- 
tuSe from the end df the lunar day; when less, add the same: 
repeat the process until all is fixed. 

The text so pertinaciously reads “ meridian ccliptic-point ” [madhjOr- 
lagna) where we should expect, and ought to have, central ecliptic- 
point” {irihhonalagyia)^ that we arc almost ready to suspect it of mean- 
ing to designate the latter point by the former name. It is sufiicicntly 
^lear that, whenever the sun and moon are to the eastward of the cen- 
tral ecliptic-point, the elfect of the parallax in longitude will be to throw 
the moon forward on her orbit beyond the sun, and so to cause the time 
of apparent to precede that of real conjunction; and the contrary. 
Hence, in the eastern Ijemis])lierc, the ])arallax, in time, is subtractive, 
while ill the western it is additive. l>ut a single calculation and appli- 
cation of the correction for parallax is not enough ; tlic moment of ap- 
parent conjunction must be ibiind by a scries of successive a])pro\iina- 
tions : since if, for instance, the moment of true conjunction is 25“ 2^, 
and the calculated parallax in longitude for that moment is 2“2F, the 
apparent end of the lunar day will not be at 27“ 23'^, because at the 
latter time the parallax will be greater than 2“ 21 v, deferring accordingly 
still farther tiic tune of conjunction; and so on. Tlte connnentary ex- 
plains tlie rnetliod of procedure more fully, as follows : for the moment 
||>if true conjunction in longitude calculate the parallax in longitude, and 
apply it to that moment : for the time thus found calculate the parallax 
anew, and a})ply it to the moment of true con] unction : again, for the 
time found as the result of this process, calculate the parallax, and ap- 
ply it as before; and so proceed, until a moment is arrive<l at, at wdiich 
the difference in actual longitude, according to the motions of the two 
planets, will just equal and counterbalance the parallax in longitude. 

The accuracy of this approximative process cannot but be somewhat 
impaired by Jhe circumstance that, while the parallax is reckoned in 
ditierence of niean motions, the corrections of longitude must be made 
in true* motions. Indeed, the reckoning of the horizontal parallax in 
tinfe as 4 nadis, whatever be* the rate of motion of the sun and moon, is 
uie of the 'most palpable among the many errors which the Hindu pro- 
cess involves. * 

To ascertain the moment of apparent conjunction in longitude, only 
the parallax in longitude requires to be known ; but to determine the 
time of occurrence of the other phases of the eclipse, it is necessary to 
take into account tlie parallax in latitude, the ascertainment of which is 
accordingly made the subject of the next rule. 

10. If the sine of ecliptic zenith-distance be multi- 

plied by the difference of the mean motions of the sun and 

vo2«. VI. • 38 
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moon, and divided by fifteen times radius, the result will be^tho 
parallax in latitude {avandti). 

As the sun’s greatest parallax is equal to the fifteenth part o ! his 
mean daily motion, and that of the moon to the fifteenth part of hers 
(see note to iv. 1, above), the excess of the moon’s parallax over that of 
the sun is equal, Avlien greatest, to one fiitcenth of the difference of 
their respective mean daily motions. Thir Avill be the value of the 
parallax in latitude mIicii the ccli]>tic coincidds with the horizon, or 
when the sine of ecliptic zenith-distance becomes equal to radius. On 
the otluT hand, the parallax in latiUule disappears ^^hen this same sine 
is reduced to millit}. IJcnce it is to be regarded as varying with the 
sine of cclijitic zenith-distance, and. in order to find its value at any 
given point, 'vve say “if, with a sine of ecliptic zenith-distance which is 
equal to radius, the parallax in latitude is one fifteenth of the difference 
of mean daily motions, with a given sine of ecliptic zenith-distane'e 
what is it ?” or 

11 : diff. of mean m.-~-15 \ : sin ccl. zen.-dist. : parallax in lat. 

This proportion, it is evident, would give with entire correctness the 
parallax at the central ecliptic-]>oint (B in Fig. 20), where the whole 
voitical j)arallax is to bo reckoned as parallax in latitude. But the rule 
given ill the text aNo a‘<sunje.s tliat, with a given position of the ecliptic, 
the parallax in latitude is the same at any point in the ecliptic. Of this 
the cornnientar> oilers no demonstration, but it is essentially true. For, 
regarding the little triangle M nin as a plane triangle, right-angled at w, 
and x\itli its angle w/ziM equal to the angle ZmB, we Lave 

II : sin Z B : : M m : M n 

But, in the splicrical triangle ZmB, right-angled at B, 

Tl : sin Z B : : sin Z m : sin Z B 
Hence, by equality of ratios, 

sin Z m : sin Z B : : M m : M n 

But, as before shown, 

11 : sin Z m : : gr. parallax : M m 
Hence, by combining terms, 

B : sill Z B : : gr. parallax ; M n 

That is to say, whatever be the portion of the point for which the 
parallax in latitude is sought, this will ho equal to the product of the 
greatest parallax into the sine of ccli])tic* zenith-distance, divided by 
radius: or, as the greatest parallax equals the difference of mean mo- 
tions di\ ided by fifteen, * 

pnv in ut = pin eel. zen.-dist X diff ofm.m-^ 6 pin eel. zen.-dist. X diff. of m. to. 

K or j_-- 

The next verse teaches more summary methods of arriving at the 
same quantity. 

11. Or, the parallax in latitude is the quotient arising from 
dividing the siae of ecliptic zenith-distance {dr^ckshepa) by sev- 
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enty, or, from multiplying it by forty-nine, and dividing it by 
radius. 

fn the expression given above for the value of the parallax in latitude, 
all the terms are constant excepting the sine of ecliptic zenith-distance. 
The difference of the mean daily motions is 'ZSl' 27'', and fifteen times 
radius is 51,570'. Now 731' 27"-7-51,570' equals ur 48.77-f.R; 
to which the expressions gijen in the text are sufficiently near approxi- 
mations. • 

12. The parallax in latitude is to be regarded as south or 
north according to the direction of the meridian-sinc (madhyojyd). 
When it and the moon’s latitude are of like direction, take their 
sum ; otherwise, their difference : 

13. With this calculate the half-duration (stJnfi)^ half total ob- 
scuration {vimarda)^ amount of obscuration {grdsa)^ etc., in the 
manner already taught ; likewise the scale of projection {pra* 
mdna), the deflection (vala7m\ the required amount of obscura- 
tion, etc., as in the case of a lunar eclipse. 

In ascertaining the true time of occurrence of the various phases of 
a solar eclipse, as determined by the parallax of the given point of ob- 
servation, we are taught first to make the wliolc correction for parallax 
in latitude, and then afterward to aj)ply that for parallax in longitude. 
The former part of the process is succinctly taught in verses 12 and 13 ; 
the rules for the other follow in the next passage, llie language of the 
text, as usual, is by no means so clear and expli(‘it as c«)uld be wished. 
'Thus, in the case before us, we are not taught whether, as the first stop 
in this process of correction, we are to calculate the moon’s parallax in 
latitude for the time of true conjunction (fithi/anta, “ end of the lunar 
day”), or for that of apparent conjunction (inadhyagrahunay “middle of 
the eclipse”). It might be supposed that, as wc Imvc thus far only bad 
in the text directions for finding the sine and cosine of ecliptic zenith- 
distance at the moment of true conjunction, the former of them was to 
be used in the calculations of verses 10 and 11, and the result from it, 
wfiich would be the parallax at the iiioracnt of true conjunction, apjilied 
here as the correction needed. Nor, so far as we lia\o been able to 
discover, docs the commentator expound wliat is the true meaning of 
the text -upon *this point. It is sufficiently evident, however, that the 
momen't of apparent conjunction is the time required. Wc ha\e found, 
by*a process of successive approximation, at what lime (see Fig. 25), the 
moon (her" latitude being neglected) being at m and the sun at w, the 
parallax in longitude and the difference of true longitude will both be 
the same quantity, mw, and when apparent conjiuiction will take 
place. Now, to know tlie distance of the two centres at that moment, 
w’e require to ascertain the paraljax in latitude, nM, for tlie moon at w, 
and to apply it to the moon’s latitude when in the same position, taking 
their sum w^hen their direction is the same, and their differen(‘<e when 
their direction is different, as prescribed by the text; the net result will 
be the distance required. The commentary, it may be rcuiarke<], ex- 
pressly states that the moon’s latitude is to be calculated in this opera- 
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tioB for tlie time of apparent conjunction {madhyagrahanay The dis^ 
tance thus found will determine the amount of greatest obscuration, and 
the character of the eclipse, as taught in verse 10 of the preceding chap- 
ter, It is then farther to be taken as the foundation of precisely such a 
process as that described in verses 12-15 of the same chapter, in order 
to ascertain the half-time of duration, or of total obscuration : that is to 
say, the distance in latitude of the two centres being first assumed as 
invariable through the whole <luration of* ellipse, the half-time of 
duration, and the resulting moments of contact and separation are to be 
ascertained : for these moments the latitude and parallax in latitude are 
to be calculated anew, and by them a new determination of the times of 
contact and separation is to be made, and so on, until these are fixed 
with the degree of accuracy re(piired. If the eclipse be total, a similar 
operation must be gone through with to ascertain the moments of im- 
mersion and einergenee. No account is made, it will be noticed, of the, 
possible* occurrence of an annular eclipse*. 

The intervals thus found, after correction for parallax in latitude 
only, between the middle e>f the eclipse and the moments of contact and 
separation rcspoctivedy, arc those which arc calk'd in the last chapter 
(vv. 19, 2Jl), the “mean half-duration” (ynadhyasthityardha). 

In this j)TO(‘css for finding the net result, as apparent latitude, of the 
actual latitude and the parallax in latitude, is brought out with dis- 
tiiKitness the inaccuracy already alluded to; that, whatever be the 
moon’s actual latitude, her parallax is always calculated as if she were 
in the ecliptic. In an ecliijse, however, to whicli case alone the Hindu 
processes are intended to he applied, the moon’s latitude can never be 
of any considerable amount. 

The propriety of determining the direction of tlie parallax in latitude 
by means of that of the meridian-sine (ZL in Fig. 20), of which the 
direction is established as south or north by the process of its calcula- 
tion, is too evi<lont to call for remark. 

In verse 19 is given a somewliat confused specification of matters 
which arc, indeed, affected by the parallax in latitude, but in different 
inodes .and degrees. The amount of greatest obscuration, and the 
(mean) lialf-times of duration and total obscuration, are the quantities 
directly dependent upon the cjdcnlation of that parallax, as here pre- 
sented : to find the amount of obscuration at a given morpent — as also 
the time corresponding to a given amount of obscuration — we require 
to know also the true Jialf-duration, as found by tlie rules stated' in the 
following passage: while the scale of projtxition and the deflection are 
affected by parallax only so far as this alters the time of occurrence of 
the phases of the eclipse. ‘ 

14. For tlie end of the lunar dayVdiminished and increased by 
the half-duration, as formerly, calculate again the parallax in 
longitude for the times of contact {grCisa) and of separation {moh 

and find the difference betw^een these and the parallax in 
longitude (harija) for the middle of the eclipse. 

15. If, ill the eastern hemisphere, the parallax in longitude 
for the contact is greater than that for the middle, and that for 
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the separation less ; and if, in the western hemisphere, the con- 
trary IS the case — 

16 . Then the difference of parallax in longitude is to be added 
to the half-duration on the side of separation, and likewise on 
that of contact (pragraha7ia) ; when the contrary is true, it is to 
be subtracted. 

17. These rules are gi^en for cases where the two parallaxes 
ar^ in 'the same hemisphere : where they arc in different hemi- 
spheres, the sum of the parallaxes in longitude is to be added to 
the corresponding half-duration. The principles here stated ap- 
ply also to the half-time of total obscuration. 

We arc supposed to have ascertained, hj the preceding process, the 
tnic amount of apjiarent latitude at tlic moments of first and last con- 
tact of the eclipsed and eclipsing bodies, and consequently to have de- 
termined the dimensions of the triangle — corresponding, in a solar 
eclipse, to CGP, Fig. 21, in a lunar — made up of the latitude, the dis- 
tance in longitude, and the sum of the two radii. The question now is 
how the dnnitiou of the eclipse wdll he alfceted hv the parallax in longi- 
tude. If this parallax remained constant during tlic continuance of the 
eclipse, its effect would be nothing; and, having once determined by it 
the time of apparent conjunction, we should not need to take it farther 
into account, Jhit it varies from moment to moment, and the effect of 
its variation is to prolong the duration of every part of a visible eclipse. 
For, to the east of the central ecliptic-point, it throws the moon's disk 
forward upon that of the sun, thus hastening the occniTcncc of all the 
phases of the eclipse, but by an amount wln’cli is all the time decreasing, 
so that it hastens the beginning of the eclipse more than the middle, 
and the middle more than the close : to the west of that same point, on 
the other hand, it depresses the moon’s disk aw ay from the sun’s, but by 
an amount constantly increasing, so that it retards the end of the eclipse 
more than its middle, and its middle more than its beginning. The 
effect of the parallax in longitude, then, upon each half-duration of the 
eclipse, will be measured by the diflfcrcncc betw een its retarding and ac- 
celerating effects upon contact and conjunction, and upon conjunction 
and separation, respectively : and the amount of this difference will 
always be acklitive to the time of halt-duration as otherwise determined. 
If, however, contact and conjunction, or conjunction and separation, 
♦ake place upon opposite sides of the point of no parallax in longitude, 
then the sum of the two parallactic effects, instead of their difference, 
will he to l)C added to the corresponding half-duration : since the one, 
on the east, will hasten the occurrence of tlie former phase, while the 
other, on the west, will defer the occurrence of the latter pliase. The 
amount of the parallax in longitude for the middle of the eclipse has 
already been found; if, now, we farther determine its amount — reckoned, 
it will be remembered, always in time — ^for the moments of contact and 
separation, and add the difference or the sum of each of those and tlio 
parallax for the moment of conjunction to the corresponding half- 
duration as previously determined, we shall have the true times of half- 
duration. In order to find the parallax for contact and separation, we 
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repeat the same process (see above, v, 9) by which that for conjunction 
was found : as we then started from tlie moment of true conjunction, 
and, by a series of successive approximations, ascertained the time wfcen 
the difference of longitude would equal the parallax in longitude, so now 
we start from two moments removed from that of true conjunction by 
the equivalents in time of the two distances in longitude obtained by the 
last process, and, by a similar series of successive approximations, ascer- 
tain the times when the differences of long^thde,, together with the par- 
allax, will equal those distances in longitude. 

In the process, as thus conducted, there is an evident inaccuracy. It 
is not enough to ayqdy the whole correction for parallax in latitude, and 
then that for parallax in longitude, since, by reason of the change effected 
the latter in the times of contact and separation, a new calculation of 
’ Uie former becomes necessary, and then again a new calculation of the 
latter, and so on, until, by a seri(‘s of doubly compounded approxiraa-, 
tions, the true value of each is determined. This was doubtless known 
to the framers of the system, but passed over by them, on account of 
the excessively laborious character of the complete calculation, and be- 
cause the accuracy of such results as they could obtain was not sensibly 
affected by its neglect. 

The question naturally arises, why the specifications of verse 15 are 
made hypothetical instead of positive, and why, in the latter half of 
verse 16, a case is supposed which never arises. The commentator an- 
ticipates this objection, and takes much pains to remove it : it is not 
worth while to follow his different pleas, which amount to no real expla- 
nation, saving to notice his last suggestion, that, in case an eclipse begins 
before sunrise, the parallax for its earlier phase or phases, as calculated 
according to the distance in time from the lower meridian, may be less 
than for its later phases — and the contrary, when the eclipse ends after 
sunset. This may possibly be the true explanation, although we are 
justly surprised at finding a case of so little practical consequence, and 
to which no allusion lias been made in tlic previous processes, here 
taken into account. 

The text, it may b<‘ remarked, by its use of the terms “ eastern and 
western hemispheres'’ (kapdla^ literally “cup, vessel”), repeats once more 
its substitution of the meridian ecliptic-point {madhyalagna) for the 
central ecliptic-point {tnbhonalagna)^ as that of no parallax in longitude ; 
the meridian forming the only proper and recognized division of the 
heavens into an eastern and a western hemisphere. 

We arc now prepared to see the reason of the special directions giVen 
in verses 19 and 23 of the last chapter, respecting the reduction, in a 
solar eclipse, of distance in time from Hhe middle of the eclipse to dis- 
tance in longitude of the two centres. The “mean half-duration” 
(rmdhyasihityardha) of the eclipse is the time during which the true dis- 
tance of the centres at the moments of contact or separation, as found 
by tlie process prescribed in verses 12 and 13 of this chapter, would be 
gained by the moon with her actual excess of motion, leaving out of ac- 
count the variation of parallax in longitude: the “true half-duration” 
{sphutmthityardha) is the increased time in which, owing to that varia* 
tion, the same distance in longitude is actually gained by the moon ; 



vi. 1.] Siirya-SiddMnta. 299 

the eflFect of the parallax being equivalent eitlier to a diminution of the 
moon’s excess of motion, or to a protraction of the distance of the two 
centers-T-both of them in the ratio of the true to the mean half-duration. 
If then, for instance, it be required to know what will be the amount of 
obscuration of the sun half an hour after the first contact, we shall first 
subtract this interval from thfe true half-duration befoi’e conjunction ; the 
remainder will be»tlie actual interval to the middle of the eclipse : this 
interval, then, we shall rc4jjce to its value as distance in longitude by 
diminishing it, either 4>efore or after its reduction to minutes of arc, in 
the ratio of the true to the mean half-duration. The rest of the process 
will be peiformed precisely as in the case of an eclipse of the moon. 

Notwithstanding the ingenuity and approximate correctness of many 
of the rules and methods of calculation taught in this chapter, tlm whole 
process for the ascertainment of parallax contains so many elements of 
error that it hardly deserves to be ciilled otherwise than cumbrous and 
bungling. The false estimate of the difference between the sun’s and 
moon’s horizontal parallax — the neglect, in determining it, of the varia- 
tion of the moon’s distance — the estimation of its value in time made 
always according to mean motions, whatever be the true motions of the 
planets at the moment — the neglect, in calculating the amount of par- 
allax, of the moon’s latitude — these, with all the other inaccuracies of 
the processes of calculation which have been pointed out in the notes, 
render it impossible that the results obtained should ever be more than 
a rude approximation to the truth. 

In farther illustration of the subject of solar eclipses, as exposed in 
this and the preceding chapters, w'c present, in the Appendix, a full cal- 
culation of the eclipse of May 2Cth, 1854, mainly as made for the trans* 
lator, during liis residence in India, by a native astronomer. 


CHAPTER VT. 

OF THE PROJECTION OF ECLIPSES. 

CoNffSi^: — l,yalu€ of a projection; 2-4, general directions; 6-6, how to layoiT 
the deflection &d latitude for the beginning and end of the eclipse ; to exhibit 
the points of contact and separation ; 8-10, how to lay off the deflection and lati- 
tude for the middle of the eclipse; 11, to show the amount of greatest obscura- 
tion; 12, reversal of directions in the western hemisphere; IS, least amount of 
obscuration observable; 14-16, to dfliw the path of the eclipsing body; 17-19, to 
show the amount of obscuration at^ given time ; 20-22, to exhibit the points of 
immersion and emergence in a total eclipse; 23, color of the part of the moon 
obscured ; 24, caution as to communicating a knowledge of these matters. 

1. Since, without a projection {chedyaha), the precise {sphupii 
differences of the two eclipses are not understoocl, I shall proceed 
to explain the exalted doctrine of the projection. 



800 


E. Burgess, etc., [vi. 1- 

The term elvedyaka is from the root chid,^ “ split, dmde, sttnder,” and 
iudicates, as liere applied, the instrumentality by which distinctive dif* 
ferences arc rendered evident. The name of the chapter, pariUkh^dhU 
kdra,, is not taken from tliis word, but from ^^rilekha^ “ delineatioui 
figure,’’ which occurs once below, in the e^hth verse, 

2. Having fixed, upon a well prepared sut^ace, a point, de- 
scribe from it, in the first place, with Radius of forty-nine digits 
{angula)y a circle for the deflection {vaiana)c 
8. Then a second circle, with a radius equal to half the sum of 
the eclipsed and eclipsing bodies^; this is called the aggregate- 
circle (samdsa ) ; then a third, with a radius equal to half the 
eclipsed bod3^ 

4. The determination of the directions, north, south, east, and 
west, is as formerly. In a lunar eclipse, contact {grahana) takep 

f )lace on the east, and separation (moksha) on the west ; in a so- 
ar eclipse, the contrary. 

The larger circle, drawn with a radius of about three feet, is used solely 
in laying otf the deflection (valana) of the ecliptic from an east and 
west circle. We have seen above (iv. 24, 25) that the sine of this de- 
flection was reduced to its value in a circle of forty-nine digits’ radius, 
by dividing by seventy its value in minutes. The second circle is em- 
ployed (see below, vv. 6, 7) in determining the points of contact and 
separation. The third rei)resents the eclipsed body itself, always main- 
taining a fixed position in the centre of the figure, even though, in a 
lunar eclipse, it is the body wliich itself moves, relatively to the eclipsing 
shadow. For the scale by which the measures of the eclipsed ana 
eelmsing bodies, the latitudes, etc,, arc determined, see above, iv. 26. 

The method of laying down the cardinal directions is the same with’ 
that used in constructing a dial ; it is described in the first passage of 
the third chapter (iii. 1-4). 

The specifications of the latter half of verse 4 apply to the eclipsed 
body, designating upon which side of it obscuration will commence and 
terminate. , 

5. In a lunar eclipse, tlie deflection {valana) for the contact is 
to be laid oil in its own proper direction, but that fo^ the separa- 
tion in reverse ; in an eclipse of the sun, the contrary is the case. 

The accoiiqinnying figure (Fig. 27) will ijliistratc the Iliinlu method 
of exhibiting, b}' a projection, the various’ phases of an oplipse. Its 
conditions are tliose of the lunar eclipse of Feb. 6tli, 1860, as deter- 
mined by the data and methods of this treatise : for the calculation see 
the Appendix. Let M bc^ the centre of the figure and the place of the 
moon, and let N S and L W be the circles of direction drawn through 
the moon’s centre ; the former representing (see above, under iv. 24, 25) 
a great circle drawn through the north and south points of the horizon, 
the latter a small circle parallel to the prime vertical. In explanation 
of the manner in which these directions aie presented by the figure, we 
would remark that we have adapted it to a supposed position of the 
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observer on the north side of his projection, as at N, and lookine south- 
ward— a position which, in our latitude, he ’would naturally assume, for 

^ ' ’ Tig, 27 . 
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the purpose of comparing the actual phases of the eclipse, as they oc- 
curred, with his delineation of them. The heavier circle, 1 1\ is that 
drawn wdth the sum of the semi-diameters, or the ** aggregate-circle 
while the outer one, NESW, is that for the deflection. This, in order 
to reduce the ,^ize of the whole figure, we have drawn upon a scale very 
much smafler than that prescribed ; its relative dimensions being a mat- 
te’* of no consequence whatever, provided the sine of the deflection be 
made commensurate with its radius. In our own, or the Greek, method 
of laying olF’an arc, by its angular value, the radius of the circle or de- 
flection would also be a matter of indifference : tlie Hindus, ignoring 
angular measurements, adopt thejnore awkward and bungling method 
of laying off the arc by means of its sine. Let v w equal the deflection, 
calculated for the moment of cont9,ct, expressed as a sine, and in terms 
of a circle in which £ M is radius. Now, as the moon’s contact with 
the shadow takes place upon her eastern limb, the deflection for the 
contact must be laid off from the east point of the circle ; and, as the 
calculated direction of the deflection indicates in what way the ecliptic 
is pointing eastwardly, it must be laid oft’ from E in its o>\ n proper di- 
voL. VI. • 39 
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rection. In the case illustrated, the deflection for the contact is north : 
hence we lay it off northwaM from E, and then the line drawn from M 
to V, its extremity — which line represents the direction of the ecliptic 
at the moment — points northward. Again, upon the side of separation 
-^which, for the moon, is the western side — we lay off the deflection for 
the moment of separation : but we lay it off from W in the reverse* of 
its true direction, in order that the line from its extremity to the centre 
may tmly represent tlic direction of the ^wdiptic. Thu^ in the ec]^ipse 
figured, the deflection for separation is south ; Sve lay it off nprthward 
fiom W, and then the line v‘ M points, toward M, southward. Ira a solar 
eclipse, in which, since the sun’s ^vestern limb is the fii*st eclipsed, the 
<leflectioii for contact must be laid off from W, and that for separation 
from E, the direction of the former requires to be reversed, and that of 
the latter to be maintained as calculated. 

6. From tlie extremity of either deflection draw a line to the 
centre: from the point where that cuts the aggregate-circle 
{mmdsa) are to be laid off thq, latitudes of contact and of separa- 
tion. 

7. From the extremity of the latitude, again, draw a line to 
the central point : where tliat, in either case, touches the eclipsed 
body, there point out the contact and sep>aration. 

8. Always, in a solar eclipse, the latitudes are to he drawn in. 
the figure {parilekha) in their proper direction; in a lunar 
eclipse, in the opposite direction. . . . 

The lines vM and v'M, drawn from v and the extremities of the 
sines or arcs which measure the deflection, to the centre of the figure, 
1*0 present, as already noticed, the direction of the ecliptic with reference 
to an east and west line at the moments of contact and separation. 
From them, accordingly, and at right angles to them, are to be laid oif 
the values of the moon’s latitude at those moments. Owing, however, 
to the principle adopted in the projection, of regarding tiic eclipsed 
body as fixed in the ecntvc of the figure, and the eclipsing body as pass- 
ing over it, the lines I'M and v'M do not, in the case of a lunar ecVpse, 
represent the ecliptic itself, in which is the centre of the shadow, but the 
small circle of latitude, in whicli is the moon’s centre : h^nce, in laying 
off tlie moon’s latitude to determine the centre of thf d|adow, we re- 
verse its direction. Thus, in the case illustrated, the moon’s latitude is 
always south : we lay off, then, the lines k I and k' l\ representing its 
value at the moincuts of contact and separation, northward : they are, 
like the deflection, drawn as sines^and in such maimer that their ex- 
treihities, I and V, are in the aggregate-circle : then, since ZM and /'M 
are 1 each equal to the sum of the twt> semi-diameters, and Ik and /'Ar' 
to the latitudes, k M and k' M will represent the distances of the centres 
in longitude, and I and V the places of the centre of the shadow, at con- 
tact and separation : and upon describing circles from I and with radii 
equal to the semi-diameter of the shadow, the points c and «, where 
these touch the disk of the moon, will be the points of first and last con- 
tact: c and s being also, as stated in the text, the points where ?M and 
V M meet the circumference of the disk of the eclipsed body. 
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8. ... In accordance with this, then, for the of the 

ectoe, 

W The deflection is to be laid off — eastward, when it and the 
latitude are of the same direction ; when they are of different 
directions, it is to be laid off westward: this is for a lunar 
eclipse ; in a solar, the contrary is the case. 

JO. From the end of deflection, again, draw a line to the 
central point, and n^on this line of the middle lay off the lati- 
tude, in the direction of the deflection. 

11. From the extremity of the latitude describe a circle with 
iadius equal to half the measure of the eclipsing body : what- 
JPer of the disk of the eclipsed body is enclosed within that 
f'^&cle, so much is swallowed up by the darkness {tamos). 

The phraseology of the text in this passage is somewhat intricate and 
obscure ; it is fully explained by the commentary^ as, indeed^ its mean- 
ing is also dediicihle with sufficient clearness from the conditions of the 
problem sought to be solved. It is required to represent the deflection 
of the ecliptic from an cast and west line at the moment of grCiatest 
obscuration, and to fix the position of the centre of the eclipsing body 
at that moment. The defiection is this time to be determined by a 
secondary to the ecliptic, drawn from near the north or south point of 
the figure. The first question is, from which of these two points shall 
the deflection be laid oif, and the line to the centre drawn. Now since, 
according to verse 10, the latitude itself is to be measured upon the line 
of deflection, the latter must be drawn southward or northward accord- 
ing to the direction in which the latitude is to bo laid off. And this is 
the meaning of the last part of verse 8 ; “in accordance,’’ namely, with 
the direction in ivhich, accor<ling to tlic previous part of the verse, the 
latitude is to be drawn. But again, in which direction from the north 
or south point, as thus determine<l, shall the deflection be measured ? 
This must, of course, be determined by the direction of the deflection 
itself: if south, it must obviously be measur(3d cast from the north point 
anff west from the south point; if north, the contrar}^ The rules of 
the text arc in accordance with this, although the determining circum- 
stance* is made to be the agreement or non-agreement, in respect to 
direction,, of tlfb deflection with the moon’s latitude — the latter being 
this time reckoned in its own proper direction, and not, in a lunar 
eclipse, reversed. Thus, in the case for which the figure is drawn, as 
moon’s, latitude is south, and must be laid off northward from M, 
the deflection, is measure<> from the north point; as deflection 

and latitude are both south, it is pleasured east from N. In an eclipse 
of the sun, on the other hand, the moon’s latitude would, if north, be 
laid off northward, as in the figure, and hence also, the deflection would 
be measured from the north point : but it would be measured eastward, 
if its own direction were south, or disagreed with that of the latitude. 

The line of deflection, which is M in the figure, being drawn, and 
having the direction of a perpendicular to the ecliptic at tlie moment of 
opposition, the moon’s latitude for that moment, M is laid off directly 
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iipon it TKe point is, accordingly, the position of the centre of the 
shadow at the middle of the eclipse, And if from that centre, with a 
radius equal to the semi-diamctcr of the eclipsing body, a circle be dri^wn, 
it will include so much of the disk of the eclipsed body as is covered 
when the obscuration is greatest In the figure the eclipse is shown as 
total, the Hindu calculations making it so, although, in fact, it is only a 
partial eclipse. 

12. By the wise man who draws the projection {chedyahei), 
upon the ground or upon a board, a reversal of directions is to 
be made in the eastern and western hemispheres. 

This verse is inserted here in order to remove the objection that, iiC 
the eastern hemisphere, indeed, all takes place as stated, but, if the^ 
eclipse occurs west of the meridian, the stated directions require to be 
all of them reversed. In order to understand this objection, we must 
take notice of the origin and literal meaning of the Sanskrit words 
which designate the cardinal directions. The face of the obser\"cr is 
supposed always to be eastward : then “ east’’ is prdwc, “forward, toward 
the front”; “west” i^pa^edt^ “backward, toward the rear”: “south” is 
daJcukinay “ on the right” ; “ north” is uitara^ “ upward” (i. e., probably, 
toward the mountains, or up the course of the rivers in north-western 
India), lliese words apply, then, in etymological strictness, only when 
one is looking eastward — and so, in the present case, only when the 
eclipse is taking place in the eastern hemisphere, and the projector is 
watching it from the west side of lus projection, with the latter before 
him : if, on the other hand, he removes to E, turning his face westward, 
and comparing the phenomena as they occur in the western hemisphere 
with his delineation of them, then “ forward” (prdne) is no longer east, 
but west; “right” (da^sAina) is no longer south, but north, etc. 

It is unnecessary to point out that this objection is one of the most 
frivolous and hair-splitting character, and its removal by the text a waste 
of trouble : the terms in question have fully acquired in the language an 
absolute meaning, as indicating directions in space, without regard to the 
position of the observer. o- 

13. Owing to her clearness, even the twelfth part of the jnoon, 
when eclipsed {grasta), is observable ; but, owing io his piercing 
brilliancy, even three minutes of the sun, when eclipsed, are not 
observable. 

The commentator regards the negative which is expressed in the lat- 
ter half of this verse as also implied in the former, the meaning being 
that an obscuration of the moon s disk extending over only the twelfth 
part of it docs not make itself apparent. We have preferred the inter- 
pretation given above, as being better* accordant both with the plain and 
simple construction of the text and with fact. 

14. At the extremities of the latitudes make three points, of 
corresponding names ; then, between that of the contact and 
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that of the middle, and likewise between that of the separation 
and that of the middle, 

• Describe two fish-figures (matsya) : from the middle of 
these having drawn out two lines projecting through the mouth 
and tail, wherever their intersection takes place, 

16. There, with a line touching the three points, describe an 
arc : that is called the path of the eclipsing body, upon which 
the latter will move forward. 

The deflection and the latitude of three points in the continuance of 
the eclipse having been determined .and laid down upon the projection, 
it is deemed unnecessary to take the same trouble with regard^to any 
other points, these three being sufficient to determine the path of the 
eclipsing body : accordingly, an arc of a circle is drawn through them, 
• and is regarded as reprcscfiting that path. The method of describing 
the arc is the same with that which has already been more than once 
employed (sec above, iii. 1-4, 41-42) : it is explained here 'with some- 
what more fullness tlian before. Thus, in the figure, /, and V are the 
three extremities of the moon’s latitude, at the moments of contact, 
opposition, and separation, respectively : w'e join I V* and upon 
these lines describe fish-figures (see note to iii. 1-5) ; their two extremi- 
ties (“ mouth” and “ tail ”) are indicated by the intersecting dotted lines 
in the figure: then, at the point, not included in the figure, where the 
lines drawm through them meet one another, is the centre of a circle 
passing through Z, and V. 

17. From half the sum of the eclipsed and eclipsing bodies 
subtract the amount of obscuration, as calculated for any given 
time : take a little stick equal to the remainder, in digits, and, 
from the central point, 

18. Lay it off toward the path upon either side — when the 
time is before that of greatest obscuration, toward the side of 
contact ; when the obscuration is decreasing, in the direction of 
separation — and where the stick and the path of the eclipsing 
body 

19. Meet one another, from that point describe a circle with a 
radius .equaf to half the eclipsing body : whatever of the eclipsed 
body is included within it, that point out as swallowed up by 
the darkness (tamas), 

20. Take a little stick eg^ual to half the difference of the 
measures {mdna)^ and lay it off in the direction of contact, calling 
it the stick of immersion {nimilana ) : where it touches the path, 

21. From that point, with a radius equal to half the eclipsing 

body, draw a circle, as in the case : where this meets the 

circle of the eclipsed body, there immersion takes place. 

22. So also for the emergence {unmilana)^ lay it off in the 
direction of separation, and describe a circle, as before ; it will 
show the point of emergence in the manner explained. 



306 


E, Burgess, etc,, [vL 22- 

Hie method of these processes is so clear as to call for no detailed 
explanation. The centre of the eclipsing body being supposed to be 
always in the arc I V’ V, drawn as directed in the last passage, we h^ve 
only to fix a point in this arc which shall be at a distance from M cor- 
responding to the calculated distance of the centres at the given time, 
and from that point to describe a circle of the dimensions of the eclipsed 
body, and the result will be a representation of the then phase of the 
eclipse. If the point thus fixed be distant ^rom If by the difference of 
two semi-diameters, as M M e*, the circles described will touch the 
of the eclipsed body at the points of immersion and emergence, 
i and e. 

28. TThe part obscured, when less than half, will be dusky 
{scdhiimra ) ; when more than half, it will be black ; when emerg- 
ing, it is dark copper-color Qcrshnaidmra ) ; when the obscuration^ 
is total, it is tawny (kapila). 

The commentary adds the im^portant circumstance, omitted in the 
text, tliat the moon alone is here spoken of ; no specification being 
added \s ith refei ence to itie sun, because, in a solar eclipse, the pai1i 
obscured is always black. 

A more suitable place might have been found for this verse in the 
fourth chapter, as it has nothing to do with the projection of an eclipse. 

24. This mystery of the gods is not to be imparted indiscrim- 
inately : it is to be made known to the well-tried pupil, who 
remains a year under instruction. 

The (U)mmentary understands by this mystery, which is to be kept 
with so jealous cave, the knowiedge of the subject of this chapter, the 
delineation of an eclipse, and not the general subject of eclipses, as 
treated in the past thrc'o chapters. It seems a little curious to find a 
matter of so subordinate consequence heralded so pompously in the 
first verse of the chapter, and guarded so cautiously at its close. 


CHATTER VII. 

OF PLANETAKY CONJUKCTIONS. 

Contents 1 , general classification of planefkry conjunctions ; 2 - 6 , method of de- 
termining at what point on the ecliptic, and^at what time, two planets will come 
to have the same longitude ; 7 - 10 , how to find the point on the ecliptic to which 
a planet, having latitude, will be referred by a circle passing through the north 
and south points of the horizon ; 11, when a planet must be so referred ; 12, how 
to ascertain the interval between two planets when in conjunction upon such a 
north and south line; 13 - 14 , dimensions of the lesser planets; 15 - 18 , modes of 
exhibiting the coincidence between the calculated and actual places of the planets ; 
18 - 20 , definition of different kinds of conjunction; 20 - 21 , when a planet, in con- 
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junction, is vanquished or victor; 22, farther definition of different kmds of con- 
junction; 23, usual prevalence of Venus in a conjunction; 23, planetary conjuno* 
t^ons ,i;7ith the moon; 24, conjunctions apparent only; why calculated. 

^ 1. Of the star-planets there tate place, with one another, 
Encounter {yuddha) and conjunction (smidgama) ; with the moon, 
(joiij unction {samdgama) ; with the sun, heliacal setting {astamand). 

• The* “star-planets® {td.rSf)raha) are, of course, tlie five lesser planets, 
exclusive of the sun and moon. Tlieir conjunctions with one another 
and with the moon, with the asterisins {na1cshiitra\ and uitli the sun, 
arc the subjects of this and the two following chapters. 

For tlie general idea of “ conjunction” various terms are indifferently 
employed in this chapter, as samdgama, “ (‘oming together”, samyoga, 
“ conjunction,” yoga, “junction” (in viii. 14, also, melaka, “meeting”) : 
the word yuti, “ union,” which is constantly used in the same sense by 
the commentary, and which enters into the title of the chapter, graha- 
yutyadhikdra, docs not occur anywhere in the text. The word whieJi 
MC translate “encounter,” yuddha, means literally “Avar, conflict.” 
Verses 1 8-20, and verse 22, below, give distinctive definitions of soiuo 
of the diftcrent hinds of encounter and conjunction. 

2. Wlien the longitude of the swift-moving ])lanet is greater 
than that of the slow one, the conjunction {sarnyoga) is i)ast; oth- 
erwise, it is to conic: this is the case when the two arc moving 
eastward; if, however, they are retrograding {vahrin), the con- 
trary is true. 

3. When the longitude of the one moving eastward is greater, 
the conjunction {samdgama) is past ; but when that of the one 
that is retrograding is greater, it is to come. Multiply the dis- 
tance in longitude of the planets, in minutes, by the minutes of 
daily motion of each, 

4. And divide the products by the difference of daily motions, 
if botli are moving with direct, or both with retrograde, motion : 
if one is retrograding, divide by the sum of daily motions. 

5. The quotient, in minutes, etc., is to be subtracted when the 
conduction is past, and added when it is to come : if the two are 
retrograding, the contrary : if one is retrograding, the quotients 
are additive and subtractive respectively. 

• 6. Thus the two planets, situated in the zodiac, are made to be 
of equablongitude, to minutes. Divide in like manner the dis- 
tance. in longitude, and a qu6tient is obtained which is the time, 
in days, etc. * 

The object of this process is to determine where and when the two 
planets of which it is desired to calculate the conjunction will have the 
same longitude. The directions given in the text are in the main so 
clear as hardly to require explication. The longitude and the rate of 
motion of the two planets in question is supposed to have been found for 
some time not far removed from that of their conjunction. Then, in 
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determining wUetber the conjunction is past or to come, and at wliat dis- 
tance, in arc and in time, three' separate cases require to be taken into 
account — when both are advancing, Mhen both are retrograding, ^d 
when one is advancing and the other retrograding. In the two former 
eases, the planets are approaching or receding from one another by tl^ 
difference of their daily motions; in the latter, by the sum of tlieir daily 
motions. The point of conjunction ^ill be found by the following pro- 
portion : as tlie daily rate at which thetwo^re approaching or receding 
from each other is to their distance in longitude, so is the daily motion 
of each one to the distance' which it will have to move bcfoi-e, or which 
it hffs moved since, the conjunction in longitude. The time, again, 
elapsed or to elapse between the given moment and that of th^ conjunc- 
tion, will be found by dividing the distance in longitude by tlie'^iSame divi- 
sor as w^as used in the other part of the process, namely the daily rate 
of approach or separation of the two })lanets. 

The only other matter which seems to call for more special exjdana- 
tion than is to be found in the text is, at wliat moment the process of 
calculation, as thus conducted, shall commence. If a lime be tixcil 
upon wdiich is too far removed — as, for instance, ])y an interval of so\- 
eral days — from tbe moment of a<itnal conjunction, ibc rate of motion 
of the two planets will be liable to cliaiige in the mean time so much as 
altogether to vitiate the correctness of the calculation. It is probable 
that, as in the calculation of an eclipse (sec above, note to iv. 7-8), w^e are 
supposed, before entering upon tbe particular process which is the sub- 
ject of this passage, to have ascertained, by previous tentative (‘alcula- 
tions, the midnight next preceding or following the conjunction, and to 
have determined for that time the longitinles and rates of motion of the 
two planets. If so, the operation will give, without farther repetition, 
results hav ing the desired degree of accuracy. Tlio commentary, it may 
be remarked, gives us no light upon this point, as it gav o us none in the 
case of the eclipse. 

We have not, however, thus asccrtaino<l the time and place of the 
conjunction. This, to the Hindu apprehension, takes place, not when 
the tw’o planets are upon the same secondarv to the ecliptic, but w^h^ii 
they are upon the same secondary to the prime vertical, or upon the 
same circle passing through the north and south points of the horizon. 
Upon such a circle two stars rise and set simultaneously ; such a 
one they together pass the meridian ; such a line, then, determines 
approximately their relative height above the horizon, each upon its own 
circle of daily revolution. We have also seen above, when considering 
the deflection (valana — see iv. 24-25), that a secondary to the prime ver- 
tical is regarded as determining the north and south directions upon the 
starry concave. To ascertain what will be the place of each planet upon 
the ecliptic wdien referred to it by such a circle is the object of the fol- 
lowing processes. 

7. Having calculated tbe measure of the day and night, and 
likewise the latitude {viJeshepa)^ in minutes ; having determined 
the meridian-distance {nata) ahd altitude {unnaia)^ in time, accord- 
ing to the corresponding orient ecliptic-point (lagna ) — 
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8. Multiply the latitude by the equinoctial shadow, and divide 
by twelve ; the quotient multiply by the meridian-distance in 
nad%, and divide hy the corresponding half-day : 

9. The result, when latitude is north, is subtractive in the 
eaitern hemisphere, and additive in the western ; when latitude 
is south, on the other hand, it is additive in the eastern hemi- 
sphere, .and likewise subtrjyjtive in thO western. 

to. Multiply the iflinutes of latitude by the degrees of declin- 
ation of the position of the planet increased by three signs : the 
result, in seconds (vikald)^ is additive or subtractive, according as 
declinatiomand latitude are of unlike or like direction. 

11. In (Slculating the conjunction {yoga) of a planet and an 
asterism {nakshatra\ in dcternoining the setting and rising of a 
planet, and in finding the elevation of the moon’s cusps, this ope* 
ration for apparent longitude {drkkarman) is first prescribed. 

12. Calculate again the longitudes of the two planets for the 
determined time, and from these their latitudes : when the latter 
are of the same direction, take their difference ; otherwise, their 
sum ; the result is the interval of the planets. 

The whole operation for determining the point on the ecliptic to 
which a planet, having a given latitude, will be referred by a secondary 
to the prime vortical, is called its drkkarman. Both parts of this com- 
pound we have liad before — the latter, signifying ‘‘ operation, process of 
calculation,” in ii. 3V, 42, etc. — for the former, sec the notes to iii. 28- 
34, and v, 5-0 : here we arc to understand it as signifying the “ appar- 
ent longitude” of a planet, when referred to the ecliptic in the manner 
stated, as distinguished from its true or actual longitude, reckoned in the 
usual way : we accordingly translate the whole term, as in verse 11, 
‘‘ operation for apparent longitude.” The operation, like the somewhat 
^analogous one by which the ecliptic-dcflection {valana) is determined 
(see above, iv. 24-25), consists of two separate processes, which receive 
in tl^ commentary distinct names, corresponding with those applied to 
thc*two parts of the process for calculating the deflection. The whole 
subject may be illustrated by reference to the next ngnrc (Fig. 28). This 
represehts the projection of a part of the sphere upon a horizontal plane, 
]S and E being *lhc north and east points of the horizon, and Z the 
zenith. Let C L be the position of the ecliptic at the moment of con- 
junction in longitude, 0 being the orient echptic-point {lagno ) ; and let 

be the point at which the conjunction in longitude of the two planets 
S and V, each upon its parallel of Celestiajjatitude, cl and dV, and hav- 
ing latitude equal to SM and VM jespecti^y, will take place. Through 
V and S draw secondaries to the prime vertical, N V and N S, meeting 
the ecliptic in v and s : these latter are the points of apparent longitude 
of the two planets, ^vhich are still* removed from a true conjunction by 
the distance v ^ : in order to the ascertainment of the time of that true 
conjunction, it is desired to know the positions of v and s, or their re- 
spective distances from M. From P, the p*ole of the equator, draw also 
circles through the two planets, meeting the ecliptic in and v' : then, 
VOL. VI. • 40 
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iB ordejp to find M #, we ascertain the values of s «' and ^ 
like manner, to find M vj we ascertain the values of vv and M v • Now 

at the equator, or in fright 
sphere, the circles N and 
PS would coincide, ^and 
the distance s h* disappear : 
hence, the amount of $ tt' 
being dependent upon^ the 
lafitude [aksha) of the ob- 
server, N P, the process by 
which it is calculated is 
called the “operation for 
latitude” {akshadrkkarman^' 
or else dJcsha drkkarmavt). 
Again, if P and P' were the 
same point, or if the eclfp- 
tic and equator coincided, 
P S and P' S would coin- 
cide, and M s' would disap- 
pear : hence the process of 
calculation of M s' is called 
the “ operation for ecliptic- 
deviation” {ayanadrkkar- 
man, or dyana drkkarman). 
The latter of the two pro- 
cesses, although stated after 
the other in the text, is the 
one first explained by the 
commentary : we will also, 
as in Uie case of the deflec- 
tion (note to iv. 24-25), 
give to it our first attention. 

The point to which the planet is referred i>y a circle passing through 
the pole P, is styled by the commentary ayanagraha, ** the planet’s lon- 
gitude as corrected for ecliptic-deviation,” and the distance M s\ wiiich 
jt is desired to ascertain, is called ayanakaldSy “ the correction, in min- 
utes, for ecliptic-deviation.” Instead, however, of finding M s', the pro- 
cess taught in the text finds M t, the corresponding dist^ce on the cir- 
cle of daily revolution, D R, of the point M — which is then assumed 
equal to M s'. The proportion upon which the rule, as stated in«verse 
10, is ultimately founded, is 

E:sinMS«-:MS:Mf 

the triangle MS/, which is always^ very small, being treated as if it 
were a plane triangle, right-angled at t. But now also, as the latitude 
M S is always a small quantity, the angle P S P' may be treated as if 
equal to PMP' (not drawn in the figure); and this angle is, as was 
showm in connection wuth iv. 24-25, the deflection of the ecliptic from 
the equator (dyana valana\ at M, which is regarded as equal to the 
declination of the point 90® in advance of M : this point, for conreu* 
ience’s sake, we will call M'. Our proportion becomes, then 
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all the quantities which it contains being in terms of minutes. To bring 
this Ufopbrtion, now, to the form in which it appears in the text, it is 
made to undergo a most fantastic and unscientific series of alterations. 
The greatest declination (ii. 28) being 24®, and its sine 1897', which » 
nearly fifty-eight times twenty-four-^since 58X^4^1892 — it is assumed 
that fifty-eight times the number of degrees in any given arc of d^lina- 
tionp will be equal to the number of minutes in the sine of tha^ arc. 
Again, the value of radius, 3488', admits of being roughly dind,ed into 
the two factors fifty-eig|ht and sixty — since 58X^0^=8480. Substitut- 
ing, then, these values in the proportion as stated, we have 

58X60 : SSXdecl. M' in degr. : : latitude in min. : M t 
Cancelling, again, the common factor in the first two terms, and trans- 
feiring the factor 60 to the fourth term, we obtain finally 

1 : decl. M' in degr. : : latitude in min. : M <X60 
that is to say, if the latitude of the planet, in minutes, be multiplied by 
the declination, in degrees, of a point 90® in advance of the planet, the 
result will be a quantity which, after being divided by sixty, or reduced 
from seconds to minutes, is to be accepted as the required interval on 
the ecliptic between the real place of the planet and the point to which 
it is referred by a secondary to the equator. 

This explanation of the rule is the one giVcn by the 
nor arc we able to see that it admits of any other. ^ The reducUpif, m 
the original proportion to its final form is a procei^ to which we^hiJra 
heretofore found no parallel, and which appears! emialiy absurd , &a 
uncalled for. That M t is taken as equivalent to M has, as wiff appSir 
from a consideration of the next process, a certain propriety. 

The value of the arc M s' being thus found, the question arises, in 
which direction it shall be measured from M. This depends upon the 
position of M with reference to the solstitial coliire. At the colurc, the 
lines P S and P' S coincide, so that, whatever be the latitude of a planet, 
it will, by a secondary to the equator, be referred to the ecliptic at its 
trug point of longitude. From the winter solstice onward to the summer 
solstice, or when’ the point M is upon the sun’s northward path {uttard- 
yana)y a planet having north latitude will be referred backward on the 
ecliptic by a civcje from the pole, and a planet having south latitude will 
be referred forward. If M, on the other hand, be upon the sun’s south- 
ward path (dakshindyana), a planet having north latitude at that point 
will Be referred forward, and one having south latitude backward : this 
the case illustrated by the figure.^ The statement of the text virtually 
agrees with this, it being evident that, when M is on the northward 
path, the declination of the point 90® in advance of it will be north ; and 
the contrary. 

We come now to consider the other part of the operation, ^r the* 
dksha drkkarman, which forms the subject of verses 7-9. As the first 
step, we are directed to ascertain the day and the night respectively o( 
the point of the ecliptic at which the two planets are in conjnndtion in 

S tude, for the purpose of determining also its distance in time fn>ra 
orizon and from the meridian. This is accomplished as follows^ 
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Having the longitude of the point in question (M in the last figure), 
we calculate (by ii. 28) its declination, which gives us (by ii. 60) the 
radius of its diurnal circle, and (by ii. 61) its ascensional difference; 
whence, again, is derived (by ii. 62-63) the length of its day and night 
Again, having the time of conjunction at M, we easily calculate the 
sun’s longitude at the moment, and this and the time together give us 
(by iii. 46-48) the longitude of C, the orient ecliptic-point : then (by 
iii. 50) we ascertain directly the diffcrenc<^betwecu the time when M rose 
and that when C rises, which is the altitude in time (unyiata) of M : the 
difference between this and the half-day is the meridian-distance in time 
(mta) of the same ])oint. If the conjunctioii takes place when M is 
'' below the liorlzon, or during its night, its dihtanee from the horizon and 
from the inferior meridian is determined in like manner. 

The direct object of this part of the general process being to find the 
value of s s\ we note first that that distance is evidently greatest at the 
horizon ; farther, that it disappears at the meridian, where the lines P fa 
and N S coincide. If, then, it is argued, its value at the horizon can bo 
ascertained, w'e may assume it to vary as the<listance from the meridian. 
The accompanying figure (Fig. 29) will illustrate the method hy which 
it is attempted to calculate s s' at the horizon. Suppose the planet S, 

being removed in latitude to the distance 
M 8 from M, the point of tlie ecliptic 
w’^hieh determines its longitude, to be upon 
the horizon, and let s', as before, be the 
point to 'which it is r(‘ferred by a circle 
from the nortli pole: it is desired to deter- 
mine the value of s s'. Let D R be tlie 
circle of diurnal revolution of the point 
M, meeting S s' in t, and tlie horizon in w : 
S i w may he regarded as a plane right-angled triangle, ha>ing its angles 
at S and w respcctnely CMpial to the observer’s latitude and co-latitude. 
In that triangle, to find the value of t to, 'wc shoultl make the proportion 
cos i S ic : sin t w : : t ^ : t w 

Now the first of these ratios, that of the cosine to tJie sine of latitude, 
is (see above, iii. 17) the same wdth that of the gnomon to the equinoc- 
tial shadow^ : again, as the <liflercriee of M t and M s' Avas in the pre- 
ceding process neglected, so here the difierence of SMcand SV; and 
finally, t w, the true result of the process, is accepted as tlie equivalent 
of s' s, the distance sought. The proportion then becomes 

gnom. : cq. shad. : : latitude : required dist. at horizon " 

The value of the required distance jit the horizon having been thus 
ascertained, its value at any given altitude is, as pointed out^above, deter- 
mined by a proportion, as follows : as’^thc planet’s distance in time from 
the meridian when upon the horizon is to the value of this correction at 
the horizon, so is any given distance from the meridian (nata) to the 
value at that distance ; or 

half-day : mer.-dist. in time : : result of last proportion : required distance 
The direction in which the distance thus found is to be reckoned, start- 
ing in each case from the dyana graha, or place of the planet on the 
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ecliptic as determined by a secondary to the equator, which was ascer- 
tained by the preceding process, is evidently as the text states it in verse 
9. In the eastern hemisphere, which is tlie case illustrated by the figure, 
fi'^ls additive to the longitude of wdiile v* v is subtractive from the 
longitude of : in the 'vvcbtern hemisphere, the contrary would be the 
case. The final result thus arrived at is the longitude of the two points 
5 and t\ to^^hich S and V are referred by the circles XS and NV, 
drjiwn through them from thg north and south points of the horizon. 

The many inaccuracies involved in these calculations are too palpable 
to require pointing out in detail. The whole operation is a roughly 
approximative one, of which the crrorKS are kept within limits, and the 
result rendered siifiicieiitly correct, only by the general minuteness of 
the quantity entering into it as its main element — namely, the latitude 
of a planet — and by the absence of any severe practical test of its accu- 
racy. It may be remarked tliat the commentary is well aware of, and 
points out, most of the errors of the processes, excusing them by its 
stereotype<l plea of their insignificance, and the merciful disposition of 
the divine aiitlior of the treatise*. 

Having lliiis ()]»tained s and e, the apparent longitudes of the two 
planets at the lime wlnni their true longitinle is M, the question ariM*s, 
how w^e bliall deterinine the time of apparent conjunction. Upon this 
point the text give^ iis no light at all : according to the commentary, we 
are to repeat the jiroee^s jirescribcd in vei’bcs 2-0 above, determining, 
from a <'on>ideration of the rate and direction of motion of the planets 
ill connection with tlicir iicw^ ]»laces, whether the conjunction soiiglit for 
is past or to come, and then ascertaining, bjUdividing the dibtanco v s 
by their daily rate of a})proach or recession, the time of the conjunction. 
It is evident, how('\er, tliatone of the elements of the process of correc- 
tion for latitude (akshadrkkannan)^ uainely the meridian-distance, is 
changing so rapidlx, as compared witli theslow^ motion of the planets in 
their orbits, that Mudi a pro<*c'"«5 could not yield results at all approaching 
to accuracy : it abo a])pcar'> that two ^low'-moving planets might ha\c 
more than ouo, and even s<‘\nral apparent conjunctions on successive 
days, at diHerent times in tin* day, being found to stand together upon 
rtie same >c(‘oinlarv to tlie prime ^citical at different altitudes. We 
do not see how^ tliis difiiiaiity i'' met by anything in the text or in 
the commentary. The text, assuming the moment of apparent conjunc- 
tion to havel^.cii, by whatever method, already determined, goes on to 
direct us, in verse 12, to calculate anew, for that moment, the latitudes 
or\the tw'o planets, in order to obtain their distance from one another. 
Here, again, is a slight inaccuracy : the inter^'al between the two, meas- 
ured upon a secondary to tlic prime vertical, is not precisely equal to 
the sum or difference of their latitudes, wdiicli arc measured upon second- 
aries to the ecliptic. The ascertainment of this interval is necessary, in 
order to determine the name and character of the conjunction, as will 
appear farther on (vv. 18-20, 22). 

The cases mentioned in verse 11, in w^hich, as well as in calculating 
the conjunctions of tw'o planets with one another, this operation for 
apparent longitude {drkkarman) needs to be performed, arc the subjects 
of the three following chapters. 
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'Is. The diameters upon the moon’s orbit of Mars, Saturn, 
Mercury, and Jupiter, are ‘declared to be thirty, increased suc- 
cessively by half the half ; that of Venus is sixty. • ^ 

14. These, divided by the sum of radius and the fourth hypoth- 
enuse, multiplied by two, and again multiplied by radius, are the 
respective corrected (sphuta) diameters : divided by fifteen, they 
are the measures (mdna) in minutes. 


We have seen above, in connection with the calculation of eclipses 
(iv. 2-5), that the diameters of the sun, moon, and shadow had to be 
reduced, for measurement in minutes, to the moon’s mean distance, at 
jvWch fifteen yojanas make a minute of arc. Here we find the dimen- 
Pbns of the five lesser planets, when at their mean distances from the 
earth, stated only in the form of the portion of the moon’s mean orbit 
covered by them, their absolute size being left undetermined. We add^ 
them below, in a tabular form, both in yojanas and as reduced to min- 
utes, appending also the corresponding estimates of Tycho Brahe (which 
we take from Delambre), and the* true apparent diameters of the plan- 
ets, as seen from the earth at their greatest and least distances. 


Apparent Diameters of the Planets, according to the Surya-Siddhdnta, 
to Tycho Brahe, and to Modern Science, 


Planet. 

SCirya-Sl 

jn yojanas 

dclh&nta • 
in arc. | 

Tycho 

Brahe. 

Moderns : 

least ' greatest, j 

Mars, 

3o ♦ 

2' 

I' 4o" 

1 4" 

27" 

Saturn, 

3?^ 

2' 3o" 

I' 5o" 

i i5" 

2 1 " 

Mercury, 

45 

3' i 

1 2' lO" 

i 4" 

12" 

Jupiter, 


3' 3o" i 

i 2' 45" I 

Zo" 

49" 

Venus, ' 

6o 

4' ^ 

* 3' i5" 

9 " 

i' i4" 


This table shows how greatly exaggerated are wont to bo any deter- 
minations of the inaguitiide of the jdanelary orbs made by the unas- 
sisted C}e alone. This oftect is duo to the well-known phenomenon of 
the irradiation, \Ahich increases tlie apparent size of a brilliant bod} 
when seen at some distance. It be noticed that the Hindu esti- 
mates do not greatly exceed those of Tycho, the most noted and accu- 
rate of astronomical observers prior to the invention of llie telescope. 
In respect to order of magnitude they entirely agree, and both accord 
xvith the relative apparent size of the planets,' except that to Mercury 
and Venus, whose proportional brilliancy, from their nearness to the 
sun, is greater, is assigned too liigh a rank. Tycho also established a 
scale of apparent diameters for the fixed stars, varying from 2', for the 
first magnitude, down to 20", for the sixth. We do not find that 
Ptolemy made any similar estimates, either for planets or for fixed stars. 

The Hindus, however, push their empiricism one step farther, gravely 
laying down a rule by which, from these mean values, the true values 
of the apparent diameters at any given time may be found. The funda- 
mental proportion is, of course, 

true dist. : mean dist. : : mean app. diam. : true app. diam. 
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The second term of this proportion is represented by radius : for the 
first we have, according to the translation given, one half the sum of 
radius .and the fourth hypothenuse, by which is meant the “ variable 
liyjibthenuse” {cala karna) found in the course of the fourth, or last, 
process for finding the true place of the planet (see above, ii, 43-45). 
The term, however (inca^i/Mcrrn«), which is translated radius and the 
fourth hypothenuse” is much more naturally rendered “third and fouilh 
liypotlienuses” ; and the lati^r interpretation is also mentioned by the 
commentator as one lianded down by tradition {sdmpradayika) : but, 
he adds, owing to the fact that the length of the hypothenuse is not 
calculated in the third process, that for finding finally the equation of 
the centre {ma}}dakarman)^ and that that hypothenuse cannot therefore 
be referred to here as known, modern interpreters understand the first 
member of the compound (tri) as an abbreviation for “ radius” 
and translate it accordingly. AVe must confess that the other interpre*- 
tation seems to us to be powerfully supported by both the letter of the 
text and the reason of the matter. The substitution of tri for irijyd in 
such a connection is quite too violent to be borne, nor do we see why 
half the sum of radius and the fourth hypothenuse should be taken as 
representing the planet’s true distance, rather than the fourth hypothe- 
nuse alone, which was employed (see above, ii. 50-58) in calculating the 
latitude of the planets. On the other hand, there is reason for adopt- 
ing, as the relative \aIuo of a planet’s true distance, the average, or half 
the sum, of the third hypothenuse, or the planet’s distance as affected 
by the eccentricity of its orbit, and the fourth, or its distance as affected 
by the motion of the earth in her oihit. There seems to us good 
reason, therefore, to suspect that verse 14 — and with it, probably, also 
\erse 13 — is an intrusion into the Surya-Siddhanta from some other sys- 
tem, which did not make the grossly erroneous assumption, pointed out 
under ii. 39, of the equality of the sine of anomaly in the epicycle 
(bhujajyaphala) with the sine of the equation, but in which the hypoth- 
enuse and the sine of the equation were duly calculated in the process 
for finding the equation of the ap«is (mandakarman\ as well as in that 
for finding the equation of the conjunction [ptyhrakarman), 

16. Exhibit, upon the shadow-ground, the planet at the ex- 
tremity of its shadow reversed : it is viewed at the apex of the 
gnomon in*its mirror. 

Asa practical test of the accuracy of his calculations, or as a con- 
vincing proof to the pupil or other person of his knowledge and skill, 
the teacher is here directed to set up a gnomon upon ground properly 
prepared for exhibiting the shadow, and to calculate and lay off from the 
base of the gnomon, but in the opposite to the true direction, the shad- 
ow which a planet would cast at a given time ; upon placing, then, a 
horizontal mirror at tlie extremity of the shadow, the reflected image of 
the planet’s disk will be seen in ll at the given time by an eye placed at 
the apex of the gnomon. The principle of the experiment is clearly 
correct, and the niles and processes taught in the second and third chap- 
afford the means of carrying it out, since from them the shadow 
vmich any star would cast, had it light enough, may be as readily deter- 
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mined as that wliich tlie sun actually casts. As no case of precisely this 
character has hitherto been presented, we will briefly indicate the course 
of the calculation. The day and night of the planet, and its distance 
from the meiidian, or its hour-angle, are found in the same manner fis in 
the process previously explained (p. 312, abo\e), excepting that here th|5 
planet’s latitude, and its declination as alfceted by latitude, must be cal- 
culated, by ii. 56-58 ; and then the hour-angle and the ascensional differ- 
ence, by lii. 34-36, give the length of tlv3 shadow at the given time, 
together with that of its hypothenuse. The question would next be in 
direction to lay otf the shadow from the base of the gnomon, 
is accomplished hy means of the base (bhvja) of the shadow, or its 
value when jirojcctcd on a north and south line. From the declination 
is found, by iii. 20-22, the length of the noon-shadow and its hypothe- 
nuse, and from the latter, with the declination, comes, by iii. 22-23, the 
measure of amplitude {affrd) of the given shadow ; whence, by iii. 28-^ 
25, is derived its base. Having thus both its length and the distance 
of its extremity from an cast and west line running throngli the base of 
the gnomon, we lay it off withoilt difficulty. 

16. Take tw^o gnomons, five cubits (hasia) in height, stationed 
according to the variation of direction, separated by the inter- 
val of the two planets, and buried at the base one on bit. 

17. Then fix the two hypotliennscs of the shadow, passing 
from the extremity of the shadow through the apex of each 
gnomon : and, to a person situated at the point of union of the 
extremities of the shadow and hypothenuse, exhibit 

18. The two planets in the sky, situated at the apex each of 
its own gnomon, and arrived at a coincidence of observed place 
(rfrj). . . . 

This is a ])rocecding of niu(di the same character with that wliich 
forms the subject of the preceding passage. In order to make appre- 
liensiblc, by observation, the conjunction of two planets, as calculated by 
the methods of this chapter, two gnomons, of about the height of a 
man, are set up. At what distance and direction from one another they 
are to be fixed is not clearly showm. The commentator interprets the 
expression “ interval of the two planets” (v. 16). to mean theh* distance in 
minutes on the secondary to the prime vertical, as ascertained according 
to verse 12, above, reduced to digits by the method taught in iv. 26; 
while, by ‘‘ according to the variation of direction,” he would undcrstsfnd 
merely, in the direction from the observer of the hemisphere in-wbich the 
planets at the moment of conjunction are situated. The latter phrase, 
however, as thus explained, seems utterly nugatory ; nor do we see of 
what use it would be to make the north and south interval of the bases of 
the gnomons, in digits, correspond with that of the planets in minutes. 
Wc do not think it would be difficult to* understand the directions given 
in the text as meaning, in efiect, that the two gnomons should be so sta- 
tioned as to cast their shadows to the same point : it would be easy to 
do this, since, at the time in question, the e.xtrcmities of two shaddlh 
cast from one gnomon by the tw'o stars w'ould be in the same north and 
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south line, and it would only be necessary to set the second gnomon as 
fisr south of the first as the end of the shadow cast by the southern star 
was north of that cast by the other. Then, if a hole were sunk in the 
grould at the point of intersection of the two shadows, and a person 
ei^ibled to place his eye there, he would, at the proper moment, sec both 
the planets with the same glance, and each at the apex of its own gnomon. 

In the eighteenth verse also we have ventured to disregard the author- 
ity .of the commenta^pr : he* translates the words drktulyatdm itds 
** come within the sphere of sight,” while we understand by drktulyat&^ 
as in other cases (ii. 14, iii. 11), the coincidence between observed and 
computed position. 

Such passages as this and the preceding are not without interest and 
value, as exhibiting the rudeness of the Hindu methods of observation, 
and also as showing the unimportant and merely illustrative part which 
<jl)8ervation was meant to play in their developed system of astronomy, 

18. . . . When there is contact of the stars, it is styled ** de- 
piction” {ullehha ) ; when there is separation, division” {hheda) ; 

19. An encounter {yuddha) is called “ ray-obliteration” (an^w- 
vimarda) when there is mutual mingling of rays: when the inter- 
val is less than a degree, the encounter is named ‘Mexter” {apa^ 
savya) — if, in this case, one be faint (anii). 

20. If the interval be more than a degree, it is ‘‘conjunction” 
{samdgamaX if both are endued with power {l)ala). One that is 

- vanquished {jita) in a dexter encounter {apasavya yuddha)^ one 
that is covered, faint {anu), destitute of brilliancy, 

> 21. One that is rough, colorless, struck down {vidhvasta)^ situ- 
ated to the south, is utterly vanquished {vijita). One situated to 
the north, having brilliancy, large, is victor (^aym)— and even in 
the south, if powerful (balin), 

22. Even when closely jvpproached, if both are brilliant, it is 
“conjunction” (samdqama ) : if the two are very small, and struck 
down, it is “ front” (jeuta) and “ conflict” {vigraha\ respectively. 

23. Venus is generally victor, whether situated to the north or 
to the south. . . . 

In this passage, as. later in a whole chapter (chap, xi), we quit the 
proper doipain of astronomy, and trench upon that of astrology. How- 
ever intimately connected the two sciences may be in practice, they are, 
in general, kept distinct in treatment — the SiddhA-ntas, or astronomical 
text-books, furnishing, as in the present instance, only the scientific basis, 
the data and methods of calculati<5n of the positions of the heavenly 
bodies, their eclipses, conjunctions^ risings and settings, and the like, 
while the Sanhit^s, Jktakas, T^jikas, etc., the astrological treatises, make 
the superstitious applications of the science to the explanation of the 
planetary influences, and their-determination of human fates. Thus the 
celebrated astronomer, Var^ha-mihira, besides his astronomies, com- 
posed separate astrological works, which are still extant, while the for- 
mer have become lost. It is by no means impossible that these verses 
may be an interpolation into the original text of the Sfirya-Siddhknta, 
They form only a disconnected fragment : it is not to be supposed that 
VOL. VI. 41 
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they contain a complete statement and definition of all the different 
kinds of conjunction recognized and distinguished by technical appella- 
tions ; nor do they fully set forth the circumstances 'which determine the 
result of a hostile “ encounter” between two planets: while a derailed 
explanation of some of the distinctions indicated — as, for instance, when 
a planet is “ powerful” or the contrary — could not be given without enter- 
ing quite deeply into the subject of the Hindu astrology. This we do 
not regard ourselves as called upon to d(^hcre : indeed, it would not be 
possible to accomplish it satisfactorily 'without a^d from original sources 
'W'hich arc not accessible to us. We shall content ourselves with follo'W- 
ing the cxam])le of the commentator, who explains simj)ly the sense and 
connection of the verses, as given in our translation, citing one or two 
parallel passages from works of kindred subject. We w’ould only point 
out farther that it has been sliown in the inort satisfactory manner (as by 
Whisli, in Trans. Lit. Soc. Afadras, 1827; Weber, in his Indische 8tudicn^ 
ii. 23G clc.) that the older Hindu science of astrology, as represented by 
Varaha-mihira and others, reposes entirely upon the Greek, as its later 
forms depend also, in part, upon the Arab; the latter connection being 
indicated even in the common title of the more modem treatises, iOjika, 
W’hich comes from the Persian tdzi, ‘^Arab.” Weber gives (Ind. Stud, 
ii. 277 etc.) a translation of a passage from Varuha-miliira's lesser treat- 
ise, wliich states in part the <*ir(*nmstances dcl(‘rinining the “power” of a 
planet in difierent situations, absolute or relative: partial cxj)lanations 
upon the .same subject furnished to the translator in India by Ins native 
assistant, agree with these, and both accord closely wdtli the teachings 
of the Tctrabiblos, the astroloj^ical work attiihuled to Ptolemv. 

23. . . . Perform in like manner the calculation of the con- 
junction (saniyoga) of the planets with the moon. 

This is all that the treatise says rcspocting the conjunction of the 
moon with the lesser planets : of the jihenomcnon, sometimes so striking, 
of the occultation of the latter by the former, it takes no especial notice. 
The commentator cites an additional half-\crsc as sometimes included in 
the chapter, to the efibet that, in calculating a conjunction, the moon’s 
latitude is to be reckoned as corrected by her parallax m latitude {a^a- 
nati), but rejects it, as making the chapter over-full, and as being super- 
fluous, since the nature of the case determines the application {lero of 
tlie general rules for parallax presented in the fifth chapter. Of any 
parallax of the planets themselves nothing is said : of course?, to calcu- 
late the moon’s parallax by the methods as already given is, in cfi!ect, to 
attribute to them all a hoiizontal parallax* of the same value with** that 
assigned to the sun, or about 4'. ^ 

The final verse of tlie chapter is a caveat against the supposition that, 
when a “ conjunction” of two plandVs is spoken of, anything more is 
meant than that they appear to approach one another ; while nevertbc- 
lees, tKis apparent approach requires to be treated of, on account of its 
influence upon human fates. 

24. Unto the good and evil fortune of men is this system set 
forth : the planets move on upon their own paths, approaching 
one another at a distance. 
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C H A P T E li VIII. 

^OF THE ASTEEISMS. 

Contents;— 1-9, positions of the asterisms; 10-12, of certain fixed stars ; 12, <hrec* 
t ion to test by ob'^ervation tlie accuracy of these positions; 13, sphttinj^ of 
llbhinfs wain ; 14-15, lH)w to determine the conjunction of a planet with an 
asterisni ; 16-19, which is the junction-star m each astensm ; 20-21, positions of 
other fixed stars. 

1. Now are set fortli the positions of tlie asterisms {hhn)^ in 
minutes. If tlie share of each one, then, be rnultijilied by ten, 
and increas(‘d by the minutes in the p^»rtions {bhoga) of the past 
aeterisms {d/iis/v}jga\ the result will be the polar longitudes 
{dhruva), 

Tlie proper title of this chapter is naJcshatragrahayntmdhikara, ** chap- 
ter of the conjunction of asterisins and planets,’^ but the sulyect of con- 
junction occupies but a small space in it, being limited to a direction 
(vv. 14-15) to apply, with tlie necessary modifications, the methods 
taught in the preceding chapter. The chapter is maiiilv occupied with 
such a definition of the positions of the asterisins — to which are added 
also those of a few of the more prominent among the fi\ed stars — as is 
necessary inUrvIer to reiiiler their conjunctions capable of being calculated. 

Before proceeding to gn e tlie ]>a^sage which states the positions of 
the astensms, we will <‘\plain the manner in which these are defined, lii 
the accompaii} ing figure (Fig. ‘lO'i, let K L represent the e<jua1or, and 0 

L the ecliptic, V and P' being tlunr respec- 
tive pole^. Let S he the position of any 
given star, and through it draw the circle 
of declination P S a. Then a is the point 
on the ecliptic of wliich the ilistancc from 
tlie first of Aries and from the star respec- 
tivoly are liere given as its longitude and 
latitude. So fai as the latitude is coii- 
ccriKsl, tliis is not iiiiaceordant with the 
usage of the treatise liitherto. Latitude 
{vikskepa, “disjcctioii”) is tlie amount by 
.which any body is nunoved from the 
declination which it ought to have — that 
is, from the point of tlic ecliptic which it 
oiiglit to occupy — declination {kranti^apo' 
krama) l>eing alwavs, according to the 
Hindu undei standing of the term, in the 
ecliptic itself. In the case of a planet, 
whose proper path is in the ecliptic, the 
]>oint of that circle wliich it ought to occu- 
py is «h‘terinined by its calculated longi- 
tide: jn the case of a fixed star, whose only nK>tioii is about tlie pole of 
the heavens, its point of declination is that to which it is referred by a 
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ebde thvough thEt pole. Thu#, in the figure, the declination ^krdnU) of 
S would be e a, or tne distance of a firom the equator at c : ito latitude 
{vikihqHi) is a S, or its distance fiom a. We have, wcordingl^the 
same term used here as before. To designate the position in lon^ude 
of a, on the other hand, we have a new term, dkruva^ or, as below, (vv. 
12, 15), dhruvaka. This comes from the adjective dhruya, “fixed, im- 
movable,” by which the poles of the heaven (see below, xii. 43) are desig- 
nated ; and, if we do not mistake its application, it indicates,' as here 
- employed, the longitude of a star as referred to the ecliptic by a circle 
from tne pole. We venture, then, to translate it by “polar longitude,” 
as We also render vikshepa^ in this connection, by “ polar latitude,” it 
being desirable to have for these quantities distinctive names, akin 
with one another. Colebrooke employs “ apparent longitude and lati- 
tude,” which are objectionable, as being more properly applied to the 
results of the process taught in the last chapter (vv. 7-10). ^ , 

The mode of statement of the polar longitudes is highly artificial and 
arbitrary : a number is mentioned which, when multiplied by ten, will 
give the position of each astensm, in minutes, in its own “ portion” 
(bhogal or arc of 13® 20' in the ecliptic (see ii. 64). 

This passage presents a name for the asterisms, dhishnya^ which has 
not occurred before ; it is found once more below, in xi. 21. 

2. Forty-eight, forty, sixty-five, fifty-seven, fifty-eight, four, 
seven^-eight, seventy-six, fourteen, 

3. Fifty-four, sixty-four, fifty, sixty, forty, seventjllfour, sev- 
enty-eight, sixty-four. 

4. Fourteen, six, four : Ultara-AshMha, (vdicva) is at the 
middle of the portion {bhoga) of Purva- Ashadha \dpya) ; Abhi- 
jit, likewise, is at the end of Purva- Ashadha ; the position of 
9ravana is at the end of Uttara- Ashadha ; 

6. 9^’6-vishtha, on the other hand, is at the point of connec- 
tion of the third and fourth quarters (pada) of ^ravana : then, 
in their own portions, eighty, thirty-six, twentj’^-two, 

6. Seven ty-nine. Now their respective latitudes, reckoned 
from the point of declination {apakrama) of each : ten, twelve, 
five, nortn ; south, five, ten, nine ; 

7. North, six ; nothing ; south, seven ; north, nething, twelve, 
thirteen ; south, eleven, two ; then thirty-seven, north ; 

8. South, one and a half, three, four,, nine, five and a half, five ; 
north, also, sixty, thirty, and also thirty-six ; 

9. South, half a degree; twenty-four, north, twenty-six degrees; 
nothing — for A 5 vini (dasra), etc.,%in succession. 

The text here assumes that the names of the asterisms, and the order 
of their succession, are so familiarly known as to render it unnecessary 
to rehearse them. It has been already noticed (see above, i. 48-51, 66, 
66-68, etc.) that a similar assumption was made as regards the names 
and succession of the months, signs of the zodiac, years of Jupiter’s 
cycle, and the like. Many of the asterisms have more than one appel- 
lation : we present in the annexed table those by which they are more 




meamilj mid familiarly known ; the others will be stated farther on* 
Kearly iil these titles are to be found in our text, occurring here and 
there; a few of the asterisms, however, (the 5th, 6th, 9th, and 17th), 
are i|ientioned only by appellations derived from the names of the dei- 
ties to whom they are regarded as belonging, and one (the 26th) chances 
not to be once distinctively spoken of. We append to the names, in a 
tabular form, the data presented in this passage ; namely, the position 
of^ach fisterism (ncks^atra) ir the arc of the ecliptic to which it gives 
name, and which is styled its “portion” (bhoga), the resulting polar lon- 
gitudes, and the polar latitudes. And since it is probable (see note to 
the latter half of v. 12, below) that the latter w^ere actually derived by 
calculation from true declinations and right ascensions, ascertained by 
observation, we have endeavored to restore those more original data by 
calculating them back again, according to the data and methods of this 
^SiddhS-nta — the declinations by ii. 28| the right ascensions by iii. 445^8 
— and we insert our results in the table, rejecting odd minutes less tnau 
ten. 

Positions of the Junction- Stars of the Asterisms, 
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t 

Bbaraiji!. 


4. 

Rohi^iijl, 


5, 

Mfgayireha. 


Punarvnfiu. 


8 . j 

Pufcliya. ^ 


9. 

Aylebbil. 


II. 

P.'Phalgiini. 


n. 

U.*Phalgunt 


1 . A^viol 


-2. BLaranS. 

Bh. 

3. 

K. 

—3. Krttikl 


- 4 . Bohi^L 


a8. Revati- 


27 

27 .U.-Bhddrapa^a- 

at 

P.-Bl. 

26. P.-Bh&drapada- 

25. ^atabbishaj- 
25 

gat. 


'! k 

i " Revutli 


M. 

-5. Mrga^irsha. 
-6. Ardrt. 


-7. Puaarvasu. 


—8. Pushya. 
--9. Avlcshft. 

A. 


— 10 . Maghl 


— ii.P.-Phalguni 

12 . 

U.-Ph. 

—12. U.-Phalguni 


— j 3, HasU. 


24. gravishthft- 


23. grav ana- 


22. Abbijit- 

IJ A. 

21 . U.-Ailiadh^i-- 
20. P.-AsbudM— 


19. Mi'ila- 
10 
M 


-14. CitrA 


18. j™bt}iH— 
18 

17 . Anur&dha— 
J 

V J7 

16. Vjjakhti— 


i5. SvAti— 
V. 


i4. Citr4-I 


I ’6- 

1 11,-Bhadrapi 


25. 

P.-BbAdrap. 


[ gatabhisbaj. 


. 23. 

I gravwhtM, 


22. 

gravaijia. 


' 2T. 

p.-AsbAlB 


20. 

^P.-AsbadM 


18. 

JyeshtliA 


^ 17. 

AnuradhA. 


16. 

Vif&kliA. 
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Our calculations, it should be remarked, are founded upon the as- 
sumption that, at the time when the observations were made of which 
onr text records the results, the vernal equinox coincided with the 
itiitial point of the Hindu sidereal sphere, or with the begimnnej of 
the Jbrtion of the asterism Aevini, a point 10' eastward on the ecirptic 
from the star l; Piscium : this was actually the case (see above, under i. 
27) about A. D. 5C0. The question how for this assumption is sup- 
ported bv evidence contained in the data themselves will be considered 
hvfcr. to fill out ihe^table, we have also added the intervals in right 
ascension and in polar longitude. 

The stars of 'which the text thus accurately defines the positions do 
not, in most cases, by themselves alone, constitute the asterisms {nak- 
shatra) ; they are only the principal members of the several gr<'ups of 
stars — each, in the calculation of conjunctions (yo//a) between the plan- 
ets and the asterisms (see below', vv. 14-15), representing its group, and 
•therefore called (sec below, vv. 16-19) the ‘^junction-star” {yogatdru) of 
the asterism. 

It will be at once noticed that while, in a former passage (ii. 64), the 
ecliptic w’as divided into twenty-seven equal arcs, as })ortions for the astor- 
isms, w’o have here presented to us twenty-eight asterisms, very unequally 
distributed along the ecliptic, and at greatly varying distances from it. 
Ami it is a point of so lumdi consequence, in order to tlic right under- 
standing of the character and hi^^tory of the whole system, to appreliend 
clearly the relation of the groups of stars to the ai'cs allotted to them, 
that w’c have prepared the accompanying diagram (Fig. 31) in illustra- 
tion of that relation. The figure represents, in two j)nrts, the circle of 
the ecliptic : along the central lines is marked its division into arcs of 
ten and five degrees : upon the oiitsulc of these lines it is farther divided 
into equal twenty-sevenths, or arcs of 13° 20', and upon the inside into 
equal twenty-eighths, or arcs of 12° 5IJ'; these being the portions 
(hhoga) of two systems of asterisms, t wen ty-se\ cn and twenty-eight in 
number respectively. The starred lines which run across all tlie divisions 
mark the polar longitudes, as stated in the text, of the junction-stars of 
the asterisms. The names of the latter are set over against them, in the 
iiiner columns: the names of the portions in the system of tw'cnty-scveii 
are given in full in the outer columns, and those mi the system of twenty- 
eight .are also placed opposite the portions, upon the inside, in an abbre- 
viated form. • . . 

The text nowhere expressly states wliich one of th(Awcnty-eight astcr- 
i ms which it recognizes is, in its division of the ecliptic into only twenty- 
«e\cn portions, left without a portion. That Abhijit, the twenty-second 
of the series, is the one thus onitted, however, is clearly implied in the 
statements of the fourth and fifth verses. Those statements, which have 
caused difficulty to more than one expounder of the passage, and have 
been variously misinterpreted, are made entirely clear by supplying the 
words “ asterism” and “ portion” .through out, wdiere they arc to be under- 
stood, thus : “ the asterism Uttara-Ashadha is at the middle of the por- 
tion styled Pfirva-Ashadh^ ; the asterism Abhijit, likewise, is at the end 
of the portion Purva-Ash^dhA ; the position of the asterism Cravana h 
at the end of the portion receiving its name from Uttara-Asblldh^ ; while 
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^^asterism ^wishtlifi, is between the third and fourth quarters of the 
f^ion named for Qravana.” • After this interruption to the regularity of 
correspondence of the two systems — the asterism Abhijit bein^ left with* 
out a portion, and the portion ^ravishth^ containing no asterism— ythey 
go on again harmoniously together to the close. The figure illustrates 
clearly this condition of things, and shows that, if Abhijit be left out of 
account, the two systems agree so far as this — that twenty-six asterisms 
fall wi^jn the limits of portions bearing Jibe same name, while* all tJie 
dibcordabccs are confined to one portion of the ecliptic, that comprising 
20th to the 23d portions. If, on the other hand, the ecliptic be divi- 
into twenty-eighths, and if these be assigned as portions to the 
twenty-eight asterisms, it is seen from the figure that the discordances 
between the two systems will be very great; that only in twelve instan* 
ces*will a portion be occupied by the asterism bearing its own name, and 
by that alone ; that in sixteen cases asterisms wdll be found to fall within 


the limits of portions of different name ; that four portions will be left 
without any asterism at all, while four others will contain two each. 

These discordances arc enough of themselves to set the whole sub- 
ject of the asterisms in a new light. Whereas it might have seemed, 
from what we have seen of it heretofore, tliat the system was founded 
upon a division of the ecliptic into twenty-seven equal portions, and the 
selection of a star or a constellation to mark each portion, and to be, as 
it were, its ruler, it now appears that the series of twenty*eight astcr- 
isms may be something independent of, and anterior to, any division of 
the ecliptic into equal arcs, and that the one may have been only aril- 
ficially brouglit into connection with the other, complete harmpny 
between them being altogether impossible. And this view is fully sus- 
tained by evidence derivable from outside the Hindu science of astron- 


omv, and beyond the borders of India. The Parsis, the Arabs, and the 
Chinese, are found aho to be in possession of a similar system of divi- 
sion of the heavens into twenlv -eight portions, marked or separated Jby 
as many single stars or <‘onstellations. Of the Farsi system little or 
nothing is known e\cei)ting the number and names of the divisions, 
which arc given in the second chapter of the Bundehesh (see Anquetil 
du Perron’s Zendavesta, etc,, ii. 340). The Arab divisions are styled 
mandzil al-kamar^ “ lunar mansions, stations of the moon,” being brought 
into special connection with the moon’s revolution ; they^are marked, 
like the Hindu “ portions,” by groups of stars. The first fixtendjed com- 
parison of the Hindu asterisms and tlic Arab mansions was made by Sir 
William Jones, in the second volume of the Asiatic Researches, for 1790: . 
it w'as, however, only a rude and imperfect sketch, and Jed it^ author to 
no valuable or trustworthy conclusions. ^ The same comparison w'^as taken 
up later, with vastly more learning anciacuteness, by Colebrooke, whose 
valuable article, published also in the Asiatic Researches, for 1807 (ix. 
323, etc. ; Essays ii. 321, etc.), has ever since remained the chief source 
of knowledge respecting the Hindu asterisms and their relation to the 
lunar mansions of the Arabs. To Anquetil (as above) is due the credit 
of the first suggestion of a coincidence between the P^rsi, Hindu, and 
Chinese systems: but he did nothing more than suggest it: the origin, 
character, and use of the Chinese divisions were first established, and 
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their primitive identity with the Hindu asterisms demonstrated, by Biot, 
in a series of articles published in the Journal des Savants for 1840 : and 
he has more recently, in the volume of the same Journal for 1859, re- 
viewed and restated his former exposition and conclusions. These we 
shall present more fully hereafter : at present it will be enough to say 
that the Chinese divisions are equatorial, not zodiacal ; that they are 
named sieu, “mansions” ; and that they arc the intervals in right ascen- 
sioir between certain single stars, which are also called sieii^ and have the 
same title with the divisio||8 which they introduce. We propose to pre- 
sent here a summary comparison of the Hindu, Aral), and Chinese sys- 
tems, in connection with an identification of the stars and groups of 
stars forming the Hindu asterisms, and with the statement of such 
information respecting the latter, beyond that given in our text, as will 
best contribute to a full understanding of their character. 

• The identification of the asterisms is founded upon the positions of 
their principal or junction-stars, as stated in the astronomical text-books, 
upon the relative places of these stars in the groups of which they form 
a part, and upon the number of stars composing each group, and the 
figure hy which their arrangement is represented : in a few cases, too, 
the names themselves of the asterisms arc distinctive, and assist the iden- 
tification. The number and configuration of the stars forming the groups 
are not stated in our text ; wc derive them mainly from Coiebrooke, 
although ourselves also having liad access to, and compared, most of his 
autarkies, namely the (yakalya-SanliM, the Miihurta-Cintarnani, and 
theBatnam^-lA. (as cited hy Jones, As. Res., ii. 204). Sir William Jones, 
it may be remarked, furnishes (As Res., ii. 293, plate) an engraved copy 
of drawings made by a native artist of the figures assigned to the aster- 
isms. For the number of stars in each group we have an additional 
authoritv" in al-Biruni, tlic Arab .^avaiit of the eleventh century, who 
travelled in India, and studied wdtli especial care the Hindu astronomy. 
The information furnished by him with regard to the asterisms we derive 
from Biot, in the Journal des Savants for 1845 (pp. 39-54) ; it professes 
to be founded upon the Khanda-Ka^ka^*" of Brahmagupta. Al-Birfini 
also gives an identification of the asterisms, so far as the Hindu astrono- 
mefs of his day were able to furnish it to him, which w^as only^ in part : 
he is obliged to mark seven or eight of the scries as unknown or doubt- 
ful. He speakifc very slightingly of the practical acquaintance with the 
heavens possessed by the Hindus of his time, and they certainly have 
not «'ince improved in this respect ; the modern investigators of the 
same tiuWeet, as Jones and Coiebrooke, also complain of the impossi- 
bil. y oiPbbtaining from the natiw astronomers of India satisfactory 
identifications of the asterisms and their junction-stars. The translator, 
in like manner, spent much time lihd effort in the attempt to derive 
such information from his native assistant, but was able to arrive at no 
results which could constitute any valuable addition to those of Cole- 
hrooke. It is evident that for centuries past, as at present, the native 


* The true form of the name is not altogether certain, it being known only 
through its Arabic transcription : it seems to designate rather a chapter in a treatise 
a complete work of its author, 
f VOL. VI. • 42 
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tradition has been of no decisive authority as regards the position and 
composition of the groups of stars constituting the asterisms: these 
must be determined upon the evidence of the more ancient data handed 
down in the astronomical treatises. . , ( 

In order to an exact comparison of the positions of the junction-stars 
as defined by the Hindus with those of stars contained in our cata* 
logueSf we have reduced the polar longitudes and latitudes to true longi- 
tudes and latitudes, by the following formulas (s%e Fig. 80) : *» 

(l-i-cos ka) cot ELC = tan Sa6 
sin Sa6 sm Sa = sin S5 
tan Sd cot Sab = sin ab 

A a being the polar longitude as stated in the text (= La ISO®), Sa 
the polar latitude, E L C the inclination of the ecliptic, S h the true lati- 
tude, and a quantity to be added to or subtracted from the polar lon- 
gitude to give the true longitude. The true positions of the stars cora^ 
pared we take from Flamsteed’s Catalogus Brittanicus, subtracting in 
each case 15® 42' from the longitudes there given, in order to reduce 
them to distances from the vernal equinox of A. 1). 560, assumed to 
coincide with the initial point of the Hindu sphere. There is some 
discordance among the different Hindu authorities, as regards the stated 
positions of the junction-stars of the asterisms. The (yakalya-Sanhit^, 
indeed, agrees in every point precisely \\ith the Surya-8iddh£inta. But 
the Siddhanta-Qiromani often gives a somewhat different value to the 
polar longitude or latitude, or both. With it, so far as the longitude is 
concerned, exactly accord the Brahma-8iddhanta, as reported by Cole- 
brooke, and the Khanda-Kataka, as reported by al-JJiruiii. The lati- 
tudes of the Brahma-Sicldhanta also are virtually the same with those of 
the Siddh^inta-^iroinani, their dilferences never amounting, save in a 
single instance, to more than 8' : but the latitudes of the Khanda-Kataka 
often vary considerably from both. The Graha-Laghava, the only other 
authority accessible to us, presents a scries of variations of its own, inde- 
pendent of those of cither of the other treatises. All these differences 
are reported by us below, in treating of each separate asterism. The 
presiding divinities of the asterisms we give upon the authority of fhe 
T^ittiriya-Sanhit^ (iv. 4. 10. 1-8), the Taittiriya-Br5,hmana (iii. 1. 1,2, as 
cited by Weber, Zeitsch. f. d. K. d. Morg., vii. 206 etc., and Ind. Stud., 
i. 90 etc.), the !Muh5rta-Oint4mani, and Cole brooke 1 hose of about 
Iialf the asterisms arc also indirectly given in our text, in tile form of 
appellations for the asterisms derived from them. 

The names and situations of the Arab' lunar stations are takeif from 
Ideler’s Untersuchungen iiber die Siernnanien : for the ChinSe man- 
sions and their determining stars we rely solely upon the articles of 
Biot, to which w e have already referred. 

It has seemed to us advisable, notwithstanding the prior treatment by 
Colebrooke of the same subject, to §nter into a careful re-examination 
and identification of the Hindu asterisms, because we could not accept 
in the bulk, and without modification, the conclusions at wdiich he arrived. 
The identifications by Idcler of the Arab mansions, more thorough and 
correct than any wdiich had been previously made, and Biot’s compari- 
son of the Chinese mu, have placed new and valuable materials in our 
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hands : and these — ^together with a more exact comparison than was 
attempted by Colebrooke of the positions given by the Hindus to their 
junction*^stars with the data of the modern catalogues, and a new and 
independent combination of the various materials which he himself fur- 
nishel — while they have led us to accept the greater number of his iden- 
tifications, often establishing them more confidently than he was able to 
do, have also enabled us in many cases to alter and amend his results. 
Suth a re-examination^was necessary, in order to furnish safe ground for 
a more detailed comparison of the three systems, w^hich, as will be seen 
hereafter, leads to important conclusions respecting their historical rela- 
tions to one another. 

1. Apvint ; this treatise exhibits the form apvini ; in the older lists, 
as also often elsewhere, we have the dual a^vindu^ apvayvjdu, '*the two 
horsemen, or Alvins.” The Alvins are personages in the ancient Hindu 
mythology somewhat nearly corresponding to the Castor and Pollux of 
the Greeks. They arc the divinities of the asterism, which is named 
from them. The group is figured as a horse’s head, doubtless in allusion 
to its presiding deities, and not from any imagined resemblance. The 
dual name leads us to expect to find it composed of two stars, and that 
is the number allotted to the asterism by the ^4kalya and Khanda- 
Kataka. The Sfirya-Siddh^inta (below, v. 10) designates the northern 
member of the group as its junction-star : that this is the star Arietis 
(magn. 3.2), and not a Arietis (magn. 2), as assumed by Colebrooke, is 
shown by the following comparison of positions : 

Ayvini .... long.. A, D. 660, ii" 69' . . . . lat. 9® 11' N*. 

/3 Arietis ... do. iS*' 56' .... do. 8® 28' W. 

a Arietis ... do. 17® 87' ... . do. 9® 67' N. 

Colebrooke was misled in this instance by adopting, for the number 
of stars in the asterism, three, as stated by the later authorities, and then 
applying to the group as thus composed the designation given by our 
text of the relative position of the junction-star as the northern, and he 
accordingly overlooked the very serious error in the determination of 
the longitude thence resulting. Indeed, throughout his comparison, he 
gTves too great weight to the determination of latitude, and too little to 
that of longitude : we shall see farther on that the accuracy of the lat- 
ter is, upon the* whole, much more to be depended upon than that of the 
former. • H 

Considered as a group of two stars, A<;vini is composed of /?and “jf 
Arietis (magn. 4.3) ; as a group of three, it comprises also a in the same 
Cv .ustellatioH. ^ 

There is no discordance among the different authorities examined by 
us as regards the position of the Junction-star of Agvin!, cither in lati* 
tude or in longitude. The case is the same with the 8th, 10th, 12th, 
and 13 th asterisms, and with them alone. 

The first Arab manzil is likewise composed of and y Arietis, to 
which some add a: it is called ash-Sharatan, “the two tokens” — ^that is 
to say, of the opening year. 

The Chinese series of sieu commences, as did anciently the Hindu 
i3rstem of asterisms, with that which is later the third asterism. The 
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twenW-»cventh sieu^ named Leu (M. Biot has omitted to give us the 
signification of these titles), is Arietis, the Hindu junction-star. 

2 . Bharani; also, as plural, hharanyas; from the root hhar^ i*carry^^: 
in the T^tittiriya lists the form apahharant, “bearer away,” in singular 
and plural, is also found. Its divinity is Yam a, the ruler of the^world 
of depaHed spirits ; it is figured as the yoni, or pudendum muliebre. 
All authorities agree in assigning it three stars, and the southernmost is 
pointed out below (v. 18) as its junction-star. The group is unquestiour 
ably to be identified with the triangle of faint stars lying north of the 
back of the Ram, or 35 , 39, and 41 Arietis : they are figured by some as 
a distinct constellation, under the name of Musca Borealis. The desig- 
nation of the southern as the junction-star is not altogether unambigu- 
ous, as 35 and 41 were, in A. D. 560, very nearly equidistant from the 
equator; the latter would seem more likely to be the one intended, 
since it is nearer the ecliptic, and the brightest of the group — being of 
the third magnitude, while the other two are of the fourth : the defined 
position, however, agrees better with 35, and the error in longitude, as 
compared with 41, is greater than that of any other star in the series : 

Bharani 24° 35' . . . . ii° 6 ' N. 

86 Arietis (rt Muscie) . . 26 ° 54' . . • . 11 ° 17 ' N. 

41 Arietis {c Muscab) . . 28 ° 10 ' ... . 10 ° 26 ' N. 

The Graha-TAghava gives Bharani 1 ° more of polar longitude: this 
would reduce by the same amount the error in the determination of its 
longitude by the other authorities. 

The second Arab manzil^ al-Butain, “the little belly” — i. c., of the 
Ram — is by most authorities defined as comprising the three stars in the 
haunch of the Ram, or e, (5, and (or else C) Arietis. Some, however, 
have regarded it as the same with Musca ; and we cannot but think that 
al-Birhni, in identifying, as he does, Bharani with al-Bu^in, meant to 
indicate by the latter name the group of which the Hindu asterism is 
actually composed. 

The last Chinese sien^ Oei, is the star 35 Arietis, or a Muse®. 

3. KrttiM ; or, as plural, krttiJcAs : the appellative meaning of the 
word is doubtful. Tlie regent of the asterism is Agni, the god of fire. 
The group, composed of six stars, is that known to us as the Pleiades. 
It is figured by sonic as a flame, doubtless in allusion {.0 its presiding 
divinity : the more usual representation of it is a razor, and ^ the choice 
of this symbol is to be recognized the influence of the etymMogy of the 
name, which may be derived from the root kart, “ cut;” in the configur- 
ation of the group, too, may be seen, by a sufficiently prosaic eye, a 
broad-bladed knife, with a short bauble. If the designation given below 
(v. 18) of the southern member of the group as its junction-star, be 
strictly true, this is not Alcyone, or fj Tauri (magn. 3 ), the brightest of 
the six, but either Atlas (27 Tauri : magn. 4) or Merope (23 Tauri : 
magn. 5): the two latter were very nearly equally distant from the 
equator of A, D. 560, but Atlas is a little nearer to the ecliptic. The 
defined position agrees best with Alcyone, nor can we hesitate to regard 
this as actually the junction-star of the asterism. We compare the posi- 
tions below : 
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KrttM 39® 8' . , . . . 40 44' N. 

Alcyone .... 39® 58' 4® 1' K 

27 Tanri . . • . 4o® ao' 3® 53' N*. 

28 Tauri .... 89 ® 4 i' 3® 55' N. 


4 ... 

Tne Siddhanta-Qiromani etc. give Krttik4 2' less of polar longitude 
than the Stirya-Siddh^nta, and the Graha-TAghava, on the other hand, 
30' more : the latter, with the Khanda-Kataka, .agree with our text as 
re^ards*the polar latitade, whidi the others reckon at 4*^ 30', instead of 5®. 

The Pleiades constitute the third manztl of the Arabs, which is de- 
nominated ath-Thuraiy4, “ the little thick-set group,” or aii-Najm, “ the 
constellation.” Alcyone is likewise the first Chinese sieu, which is 
styled Mao. 

4. Eohini, “ ruddy” ; so named from the hue of its principal star. 
Prajapati, “ the lord of created beings,” is the divinity of the asterism. 
It contains five stars, in the grouping of which Hindu fancy has seen the 
figure of a w'ain (compare v. 13, below) ; some, however, figure it as a 
temple. The constellation is the well-known one in the face of Taurus 
to which we give the name of the Hyades, containing f, d, y, a Tauri ; 
the latter, the most easterly (v. 19) and the brightest of the group — 
being the brilliant star of the first magnitude known as Aldebaran — is 
the junction-star, as is shown by the annexed comparison of positions : 

Eohi^it 48® 9' .... 4® 49' a 

Aldebaran . . . 49® 45' .... 5® 3o' S. 

The Siddhknta-Qiromani etc. here again present the insignificant vari- 
ation from the polar longitude of our text, of 2' less : the former also 
makes its polar latitude 4® 30' : the Graha-LS-ghava reads, for the polar 
longitude, 49®. All these variations add to the error of defined position. 

The fourth Arab manzil is composed of the Hyades : its name is ad- 
Dabarlin, “the follower” — i. e., of the Pleiades. We would suggest the 
inquiry whether this name may not be taken as an indication that the 
Arab system of mansions once began, like the Chinese, and like the 
Hindu system originally, with the Pleiades. There is, certainly, no very 
obvious propriety in naming any but the second of a series the “ follow- 
*ng” (segmns or secundus). Modern astronomy has retained the title as 
that of the principal star in the group, to which alone it was often also 
applied by the Arabs. 

The second Chinese Pi, is the northernmost member of the same 
g^oup, or B Tauri, a star of the third to fourth magnitude. 

i. Mrffaptrskay or mrgapiras^ “ antelope’s head” : with this name the 
Tgure assigned to the asterism corresponds ; the reason for the designa- 
tion we have not been able to discover. Its divinity is Soma, or the 
moon. It contains three stars, "of which the northern (v. 16) is the 
determinative. These three can be no other than the faint cluster in the 
head of Orion, or Orionis, although the Hindu measurement 

of the position of the junction-star, ^ (magn. 4), is far from accurate, 
especially as regards its latitude ; 

Mrga^irsha .... 61 ® 3' . , . . 9 ® 49 ' S. 

X Orionifl .... 63® 4o' . • . • i3® a5' S* 
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In this erroneous determination of the latitude all authorities agree : 
the Graha-Lhghava adds 1° to the error in polar longitude, reading 62® 
instead of 03°. 

Here again there is an entire harmony among the three systems/som- 
pared. The Arab al-llak’ah, is composed of the same^'stars 

"which make up the Hindu asterism : the third Bieu^ named Tse, is the 
Hindu^ junction-star, ^ Orionis. 

6. Xvdra, “ moist the appellation vejy probably has some meteoro- 
logical ground, which wc have not traced out .* this is indicated also by 
the choice of Jludra, the storm-god, as regent of the asterism. It com- 
prises a single star only, and is figured as a gem. It is impossible not to 
regard the bright star of the first magnitude in Orion’s right shoulder, 
or a Orionis, as the cue here meant to be designated, notwithstanding 
the very grave errors in the definition of its position given by our text : 
the only visible fttar of which the situation at all nearly answers to that* 
definition is 135 Tauri, of the sixth magnitude; we add its position 
below, with that of « (Jrionis : 


Ardra 05® 5o' .... 8® 53' S. 

a Orionis .... 08® 43' . . . ib® 4' S. 

185 Tauri . . . 67® 38' ... . 9® 10' S. 


The distance from the sun at which the heliacal rising and setting of 
Ardr& is stated below' (ix. 14) to take place would indicate a star of about 
the third magnitude ; this adds to the difficulty of its identification with 
cither of the two stars compared. We confess ourselves unable to 
account for the confiisiou existing with regard to this asterism, of which 
al-Birfini also could obtain no iiitclligihic account from his Indian 
teachers. But it is to be observed that all the authorities, excepting our 
text and the (Jakalya-Sanhita, give Ardia 11° of polar latitude instead 
of 9°, which would rc<lucc the error of latitude, as compared with a 
Orionis, to an amount \erv little greater than will be met with in one or \ 
tw’o other cases below, where the star is situated south of the ecliptic; 
and it is contrary to all the analogies of the system that a faint star 
should have been selected to form by itself an asterism. The Siddhanta- 
Qiromani etc. make the polar longitude of the asterism 20' less than tha'fc 
given by the Sfirya-Siddhanta, and the Graba-Lagliava 1° 20' less : these 
would add so much to the error of longitude. 

Here, for the first time, the three systems which w'e are comparing 
disagree with one another entirely. Tlic Chinese have adopted for the 
determinative of their fourth wdiicli is. styled Tsan, the upper fStar 
in Orion’s belt, or d' Orionis (2) — a strange and arbitrary selection, for 
which Biot is unable to find any e\|'>lanation. The Arabs have estab- 
lished their sixth station close to the ecliptic, in the feet of Pollux, nam- 
ing it al-llan ah, “the pile” : it comprises the two stars y (2.3) and 5 
(4.3) Geminorum : some authorities, however, extend the limits of the 
mansion so far as to include also the stars in the foot of the other twin, 
or f/, V, .u Geminorum; of which the latter is the next Chinese sieu, 

7. Punarvasu ; in all the more ancient lists the name appears as a 
dual, punarva${L : it is derived from punar^ “ again,” and vasv, “ good, 
brilliant” : the reason of the designation is not apparent. The regent 
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of the astemm is Aditi, the mother of the Adityas. Its dual title indi- 
cates that it is composed of two stars, of nearly equal brilliancy, and 
two is the number allotted to it by the Qakalya and Khanda-Kataka, the 
eastern being pointed out below (v. 19) as the junction-star. The pair 
are tflte two bright stars in the heads of the Twins, or « and ^ Gemino- 
rum, and the latter (1.2) is the junction-star. Th^omparison of posi- 
tions is as follows : ^ 

• • Pun.'irvfj^u . . 92° Sa' .... 6° o' N. 

Geminorum. . . 98® i 4 ' .... 6° 89' N. 

The Graha-Laghava adds 1° to the polar longitude of Punarvasu as 
stated by the other authorities. 

Four stars are b)’' some assigned to this asterism, and with that num- 
ber corresponds the representation of its arrangement by the figure of 
a house : it is (jiiite uncertain which of the neighboring stars of the same 
•constellation are to be added to those above mentioned to form the group 
of four, but A\e think ^ (magn. 4) and v (5) those most likely to have 
been chosen : Colcbrooke suggests 0^ (3.4) and x (5.4). 

The determinative of the filth sieUy Tsing, is // Goininorum (3), which, 
as we have seen, is reckoned among the stars composing the sixth 
manzil: the scvcntli marizil includes, like the Hindu asterism, a and ^ 
Geminorum : it is named adh-Hhira’, “the paw” — i. c., of the Lion ; the 
figure of Leo (sec Idelor, p. 152 etc.) being by the Arabs so stretched 
out as to cover parts of Gemini, Cancer, Canis Minor, and other neigh- 
boring constellations. 

8. Pmhya ; from the root “ nourish, thrive” ; another frequent 
name, whicli is the one employed by our treatise, is ttshija^ which is 
translated “ auspicious” ; Amara gives also sidlujay “ prosperous.” Its 
divinity is Brhaspati, the priest and tc-ichcr of the gods. It comprises 
three stars — the Khanda-Kataka alone seems to give it but one — of which 
the middle one is the junction-star of the asterism. This is shown by 
the position assigned to it to be d Cancri (4) : 

Puhbya .... io(P o' . , . . o® o' 

h Ciincri .... 108® 42' . . . . o® 4' N. 

• The other two are doubtless -/ (4.5) and ^ (0) of the same constellation : 
the asterism is figured as a crescent and as an arrow, and the arrange- 
ment of the group admits of being regarded as representing a crescent, 
or the barbed head of an arrow. Were the arrow the only figure given, 

it might be possible to regard the group as composed of 7, and (f (4), 

the Jatter representing the licad of the arrow, and the nebulous cluster, 
Pvsesepe, between 7 and the feathering of its shaft: ^ (105® 43' — 
0® 48' S.) would then be the jnndion-star. 

The Arab manzil^ an-Xathrab,» “ the nose-gap” — i. e., of the Lion — 
comprises 7 and d Cancri, together with Prajsepe ; or, according to somo 
authorities, Praisepe alone. The sixth Kuei, is ^ Cancri, a star 
which is, at present, onl}^ with difficulty distinguished by the naked eye. 
Ptolemy rates it as of tlie fourth magnitude, like 7 and ^ : perhaps it is 
one of the stars of which the brilliancy has sensibly dimini.shed during 
the past two or three thousand years, or else a variable star of very 
long period. The possibility of such changes requires to be taken into 
account, in comparing our heavens with those of so remote a past. 
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9. AgleM; or, as plural, &glesh&s; the word is also written dpreskd: 
its appellative meaning is “ entwiner, embracer.” With the name accord 
the divinities to whom the regency of the asterism is assigned; which 
are sarpds, the serpents. The number of stars in the group is stabed as 
five by all the authorities excepting the Khanda-Kataka, which reads six ! 
their configuration m represented by a wheel. The ^tar a Cancri (4) is 
pointed out by CollBrooke as the junction-star of Agleslij^, apparently 
from the near correspondence of its latitude with^that assigned to l^e 
latter, for he says nothing in connection with it of his native helpers : 
but « Cancri is not the eastern (v. 19) member of any group of five stars ; 
nor, indeed, is it a member of any distinct group at all. Now the name, 
figure, and divinity of AQlesh^l are all distinctive, and point to a constel^ 
lation of a bent or circular form : and if we go a little farther south- 
ward from the ecliptic, we find precisely such a constellation, and one 
containing, moreover, the corresponding Chinese determinative. The*, 
group is that in the head of Hydra, or cr, d, £, q Hydrae, c and ^ being*^ 
of the fifth magnitude, and the rest of the fourth : their arrangement is 
conspicuously circular. There can* be no doubt, therefore, that the 
situation of the asterism is in the head of Hydra, and e Hydrae, its 
brightest star (being rated in the Greeaw. Cat. as of magnitude 8.4 
while d is 4.6), is the junction-star : 

A5leshA .... 109® 59' ... , 6® 56' S, 

« Hydree . . . . 112® 20' . . . .11® 8' S. 

a Cancri .... ii3® 5' . . . . 5® 3i' S. 

The error of the Hindu determination of the latitude is, indeed, very 
considerable, yet not greater than we are compelled to accept in one or 
two other cases. The Khanda-Kataka increases it 1°, giving the aster- 
ism 6® instead of 7® of polar latitude. The Siddh^nta-^iromani etc. 
deduct 1® from the polar longitude of the Sfirya-Siddh^nta, and the 
Graha-Mghava deducts 2® ; both variations would add to the error in 
loi^itude. 

The Arab manzil is, in this instance, far remove<l from the Hindu aster- 
ism, being composed of I Cancri (6) and ^ Leonis (5.4), and called at- 
Tarf, ** the look” — i. e., of the Lion, The seventh Chinese siea^ Lieu, i^ 
as already noticed, included in the Hindu group, being d Hydrse. 

10. Maghd ; or, as plural, maghds ; “mighty.” The piiaraSy Fathers, 
or manes of the departed, are the regents of the asterism, 'wliich is fig- 
ured as a house. It is, according to most authorities, composed of five 
stars, of which the southern (v. 18) is the junction-star. Four of these 
must be the bright stars in the neck and sidfe of the Lion, or S, y, rj, tind 
« Leonis, of magnitudes 4.5, 2, 3,4, ond 1.2 respectively; but which 
should be the fifth is not easy to determine, for there is no other single 
star which seems to form naturally a hiember of the same group with 
these: v (5), n (5), or? (4) might be forced into a connection with 
them. This difficulty would be removed by adopting, with the Khanda- 
Kataka, six as the number of stars included in the asterism : it would 
then be composed of all the stars forming the conspicuous constellation 
familiarly known as “the Sickle.” The star o Leonis, or Regulus, the 
most brilliant of the group, is the junction-star, and its position is defined 
with unusual precision : 
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Magh4 .... 1290 o' .... o® o' 

Kegulus .... 129° 49' .... 0° 27' K 

The tenth manzil, aj-Jabhah, “ t)|| forehead’^^—i. e., of the Lion is 

also composed of c, /, y, « Leonis. 

Th^ eighth, ninth, and t^nth sieu of the Chinese system altogether 
disagree in position with the groups marking tlie Hindu and Arab man- 
sions, being situated far to the southward of the ecli})tic, in proximity, 
according to Biot, to the equater of the period when they ^vere estab- 
lished. The eighth, ^ng, is « Ilydrae (2), having longitude (A. D. 560) 
127° 16', latitude 22° 25' S. 

11, 12. Phalpunt ; or, as plural, phalffunyas ; the dual, i^halgunydu^ 
is also found : this treatise presents the derivative form phdigunt, which 
is not infrequently employed elsewhere. The w^ord is likewise used to 
designate a species of hg-tree : its derivation, and its meaning, as ajiplied 
to the asterisms, is unknown to us. Here, as in two other instances, 
later (the 20th and 21st, and the 26th and 27th asterisms), we have 
TWO groups called by the same name, and distinguished from one another 
purva and uitara, '‘former” and “latter” — tliat is to say, coming ear- 
lier and later to their meridian-transit. The true original cliaracter and 
composition of these three double asterisms has been, if we are not mis- 
taken, not a little altered and obscured in the description of them fur- 
nished to us; owing, apparently, to Ihe ignorance or carelc'ssness of the 
describers, and especially to their not liaving clearly distinguished tlie 
characteristics of the combined constellation from those of its separate 
parts. In each case, a coucJi or bedstead manca^ paryanha) is 

given as the figure of one or both of tlie parts, and w^e I'ceognize in 
them all the common cliaracteristic of a constellation of four stars, form- 
ing together a regular oblong figure, which admits of being represent- 
ed — not unsuitably, if rather prosaically — by a bed. This figure, in the 
case of the riialgunis, is coiii])osed of and 93 Leonis, a very 

distinct and w'cll-marked constellation, containing two stars, <5 and of 
the second to third magnitude, one, fr, of the third, aud one, 93, of the 
fourth. The symbol of a bed, pr(>pcriy ])elonging to the whole constel- 
lation, is given by all tlie authorities to both the two parts into Avliich it 
ispdivided. Each of tliese latter has two stars assigned to it, and the 
junction-stars are said (v. 18) to he the northern. The first group is, 
then, dearly identifiable as <5 and ^ Leonis, the former and brighter 
being the .distinctive star : 


Piirva-Phalguni . . . 139® 58 ' . . . . ii°i9'N‘. 


5 Leonis i 4 i° i 5 ' .... i 4 ° 19' K 

^ Leonis 143*^ 24' ... . 9° 4 o' N. 


• ^1# 

The Siddhanta-Qiromani etc., and the Graha-Laghava, give Pfirva- 
Phalguni respectively 3° and 4° move of polar longitude than the Sfirya- 
Siddh5-nta. These arc more notable variations than are found in any 
other case, and they appear to us to indicate that these treatises intend to 
designate the southern member of the group, as its junction-star : we 
have accordingly added its position also abom 

In the latter group, the junction-star is eviTOitly ^ Leonis : 


Uttara-Phalguni « . . i 5 o® 10' . . . . 12® 5 ' N, 

Leonis i 5 i® 37' .... 12® 17' K. 
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This star, however, is not the northern, but the southern, of the two 
composing the asterism : its description as the southern we cannot but 
regard as simply an error, founcled|P a misapprehension of the, compo- 
sition of the double group. To al-dSlrhni, ^ Leonis and another star to 
the northward, in the Arab constellation Coma Berenices, were pointed 
out as forming the asterism Uttara-Phalguni. The ^^kalya gives it five 
stars, probably adding to ^ Leonis the four small stars in the head of the 
Virgin, 5*, y, and o, of magnitudes foiiy to five and five. 

The regents of Purva and Uttara-Phalguni are'Bhaga and Aryaman, 
or Aryaraan and Bhaga, two of the Adityas. 

The two corresponding Arab mansions are called az-Zubrah, ‘‘the 
manc’^ — i. c., of the Lion — and as-Sarfah, “the turn’’: they agree as 
nearly as possible with the Hindu asterisms, the former being composed 
of d and ^Leonis, tlie latter of ^ Leonis alone. The CJnncse aieu, named 
respectively Chang and Y, are Hydrte (5)* and « Crateris (4). 

13. JlixsiOf “ hand.” Savitar, the sun, is regent of the asterism, which, 
in accordance with its name, is figured as a hand, and contains five stars, 
corresponding to the five fingers. These are the five principal stars in 
the constellation Corvus, a well-marked group, which bears, however, 
no very conspicuous resemblance to a band. The stars are named — 
counting from the thumb around to the little finger, according to our 
apprehension of the figure — ft «, r, y, and d Covvi. Tlie text gives be- 
low (v. 17) a very special description of the situation of the junction- 
star ill the group, but one which is unfortunately quite hard to under- 
stand and apply : wc regard it as most probable, however (see note to 
V. 17), that (3) is the star intended : the defined position, in which all 
the authorities agree, would point rather to <5 (3) : 

Hasta 174® 22' ... . 10° 6' S. 

7 Corvi .... 170® 44 ' .... i 4 ® 29' S. 

5 Corvi .... 173 ° 27 ' ... . 12 ° 10 ' S. 

The Hindu and Chinese systems return, in this asterism, to an accord- 
ance with one another : the eleventh sieuy Chin, is the star y Corvi. The 
Arab system holds its o>Yn independent course one point farther: its 
thirteenth mansion comprises the five bright stars ft y, 5, e Virginis, 
which form two sides, measuring about 15® each, of a great triangle*: 
the mansion is named al-Auwa', “ the barking dog.” 

14. Citrd, “brilliant.” This is the beautiful star of th*e first magni- 
tude a Virginis, or Spica, constituting an asterism by itself, and figured 
a.s a pearl or as a laiiqx Its divinity is Tvashtar, “ the shaper, artificer.” 
Its longitude is v<‘ry erroneously defined by. the Surya-Siddh^nta : . 

Citnt .... 180048;^. . . . i® 5 o'S. 

Spic.a .... i 83 ° 49' .... 2° 2 ' S. 

All the oilier authorities, however,' saving the ^J^kalya, remove this 
error, by giving Citra 163® of polar longitude, instead of 180®. The 
only variation "from the definition of latitude made by our text is offered 
by the Siddhitnta-Qiromani, which, varying for once from the Brahma- 
Siddhinta, reads 1 ® 45' in|||ad of 2 ®. 

^ It is, apparently, by an original error of the press, that M. Biot, in all hia 
tables, calls tbu star vK 
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Spica is likewise the fourteenth rmnzil of the Arabs, styled by tiem 
as>Sim&k, and the twelfth sieu of the Chinese, who call it Kio. 

15. Svdtt^ or svdti ; the word is said to mean “sword.” The T^it- 
tirtya-Br^hmana calls the asterism nishfyd^ “ outcast,” possibly from its 
remo^ northern situation. It is, like the last, an asterism comprising 
but a single brilliant star, which is figured as a coral bead, gem, or pearl. 
In the definition of its latitude all authorities agree; the Grab a-L6ghava 
makes its polar longitude 198®*only, instead of 199®. The star intended 
is plainly « Bootis, o* Arcturus : 

Svati 183® 2 ' .... 33 ® 5o' N. 

Arcturus. . . * i84® 12 ' .... 3o® 67 ' IT. 

In this instance, the Hindus have gone far beyond the limits of the 
zodiac, in order to bring into their scries of asterisms a brilliant star 
from tlie northern heavens : the other two systems agree in remaining 
•near the ecliptic. The fourteenth Chinese &ieu, Kang, is x Virginis 
(4.5) : the Arab manzil^ al-Ghafr, “ the covering,” includes the same 
star, together with «, and either I or go Virginis. 

16. Vifdkhd^ “ having spreading branches” : in all the earlier lists the 
name appears as a dual, vi^dkhe. The asterism is also placed under the 
regency of a dual divinity, indraqinX^ Indra and Agni. We should ex- 
pect, then, to find it composed, like the other two dual asterisms, the 1st 
and 7th, of two stars, nearly equal in ])rilliancy, and two is actually the 
number assigned to tlio group by the ^akalya and the Khanda-Kataka. 

. Now the only two stars in tliis region of the zodiac forming a conspicu- 
ous pair are « and ^ libra?, both of tlic second magnitude, and as these 
two compose the corresj>onding Arab mansion, while the former of them 
is the Chinese we have the strongest reasons for supposing them to 
constitute the Hindu asterism also. There are, however, difficulties in 
the way of this assumption. The later authorities give four 

stars, and the defined ])o.sition of the junction-star identifies it neither 
with a nor but with the faint star t (4.3) in the the same constella- 
tion. Colebrooke, overlooking this star, suggests a or x Libra? ( 0 ) : the 
following comparison of po^5itu)us will show that neither of them can be 
tjie one meant to be pointed out : 

Vi^aklA .... 2 i3®^^3i' .... i® 55' S. 

• , t Librai .... 21 1 ® o' ... . 1 ° 48' S. 

a Lvbrie .... 5o5® 5' .... o® ii' N. 

X Libne .... 217 ® 45' . . . . o® 2 ' If. 

The group is figured as a torana: this w'ord Jones and Colebrooke 
t' mslate “ festoon,” but its more proper ineaiiing “an outer door or 
gate, a decorated gateway.” And if we change the designation of situ- 
ation of the junction-star in its group, given below (v. lO), from “ north- 
ern” to “ southern,” w^e find w ithout difficulty a quadrangle of stars, viz. 

ft 7 (^•^) Librm, which admits very w'ell of being figured as a gate- 
W’ay. Nor is it, in our opinion, taking an uinvarrantable liberty to make 
such an alteration. The whole scheme of designations w^c rcgartl as 
of inferior authenticity, and as partaking of the confusion and uncer- 
tainty of the later knowledge of the Hindus respecting their system of 
asterisms. That they were long ago doubtful of the positioo of Yi94kh& 
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is shown by the fact that al-BirAni was obliged to marie it in his list as 
unknown.” Very probably the Shrya-Siddh^nta, in calling * the north- 
ern member of the group, intended to include with it only the .star 20 
Librae (3.4), situated about 6° to the south of it. Upon the whole, then, 
while we regard the identification of Vigakh^ as in some respecti^l^ore 
doubtful than that of any other asterism in the series, we yet believe 
that it was originally coraj>osed of the two stars a and Librae, and that 
later the group was extended to include also * and^, and, as so extended, 
was figured as a gateway. The selection, contrary to general usage, of 
the faintest* star in the group as its junction-star, may have been made 
in order to insure against the reversion of the asterism to its original 
dual form. 

The variations of the other authorities from the position as stated in 
our text are of small importance : the Siddh^nta-Qiromani etc. give 
Vi^^^kha 55' less of polar longitude, and the Graha-L^ghava less; of^ 
polar latitude, the Siddldinta-Qiromani gives it 10', the Graha-Laghava 
30' less ; the Khanda-Kataka agrees here, as also in the two following 
asterisms, with the Sfirya-Siddhaiitk. 

The sixteenth Arab onanzil, comprising, as already noticed, « and ^ 
Libne, is styled az-Zub^n^n, “tJie two claws” — i. e., of the Scorpion: 
the name of the corresponding Chinese mansion, having for its deter- 
minative a Libim, is Ti. 

17. Anurddhd ; or, as plural, anurddhds : the word means “success.” 
The divinity is Mitra, “friend,” one of the Adityas. According to the 
C^akalya, the asterism is composed of three stars, and with this our text 
])huuly agrees, by designating (v. 18) the middle as the junction-star: 
all the other authorities give it four stars. As a group of three, it com- 
prises ft ft n Scorpion is, d (2.3) being the junction -star ; as the fourth 
member wc arc doubtless to add ^ Scorpionis (5.4). It is figured as a 
hall ov vah ; tliis Colelu’ooke translates “a row of oblations”; we do 
not find, however, that the word, although it means both “oblation, 
oftering,” and “ a row, fold, ridge,” is used to designate the two com- 
luiied : peril a])s it may better be taken as simply “a row;” the stars 
of the a'^tevlsm, ■wb ether considered as three or four, being disposed in 
nearly a straight line. The comparison of positions is as follows : 

Anurridhd .... ^24® 44 ' .... 2° 52 ' S. 
h Scorpionis . . . 222® 34 ' .... 1° 67' S. * 

The Siddh^nta-^iromani and Gralia-Laghava estimate the latitude of 
Anuradlifi. somewhat more accurately, deducting from the polar latitude, 
as given by our text, 1® 15' and 1® respectively : the Siddh5,nta-Qiroinani 
etc. also add the insignificant amount 'of 5' to the polar longitude of the 
Sfirya-Siddh5,rita, • 

Tlie corresponding Arab wanzil, named al-lklil, “ the crown,” con- 
tains also the three stars ft ft n Scoipionis, some authorities adding g to 
the group. The Chinese sieu, Fang, is n (3), the southernmost and the 
faintest of the three. 

18. Jyeshthd, “oldest.” The T^ittiriya-SaulntSi, in its list of aster- 
isms, repeats here the name rohint^ “ ruddy,” wliicli Ave have had above 
as that of the 4th asterism : the appellation has the same ground in this 



viii. 9.] S&rya*JSiddhdnta^ 887 

as in tlie other case, the junction-star of Jyeshthfi, being also one of those 
which shine with a reddish light. The regent is India, the god of the 
clear sky. The group contains, according to all the authorities, three 
stars, and the central one ^v. 18) is the junction-star. This is the bril- 
liant ai^r of the first magnitude a Scorpionis, or Antarcs ; its two com- 
panions are a (3.4) and r (3.4) in the same constellation : 

JyeshtM .... 23o® 7' . . . . 3® 5o' S. 

• * Antares •. . . . ^29° 44' • • • . 4® 3i' S. 

The constellation is figured as a ring, or ear-ring ; by this may be un- 
derstood, perhaps, a pendent ear-jewel, as the three stars of Jycshth&. 
form nearly a straight line, with the brightest in the middle. 

The Siddbanta-^iromani and Graha-IAghava add to the polar longi- 
tude of tlie junction-star of the asterism, as stated in our text, 6' and 1® 
respectively, and they deduct from its polar latitude 30' and 1° respect- 
ively, making the definition of its position in both respects less accurate. 

Antares forms the eighteenth manzil^ and is styled al-JJalb, “the 
heart” — i. of the Scorpion : a and t are called an-Niyjit, “ the pree- 
cordial The -Chinese sieu, Sin, is the 'westernmost of the three, or or. 

19. Mill a, “root.” The presiding divinity of the asterism is nirrti\ 
“ calamity,” who is also regent of the south-western quarter. It com- 
prises, according to the ^akalya, nine stars; their configuration is rep- 
resented by a lion’s tail. The stars intended are those in the tail of the 
Scorpion, or r, t, rj^ x, v, I Scorpionis, all of them of the third, 
or third to fourth, magnitude. Other authorities count eleven stars in 
the group, probably reckoning (n and S as four stars ; each being, in fact, 
a group of two closely approximate stars, named in our catalogues 
(3), (4), (4.5), (3). The Kbanda-Kataka alone gives Mula only 

t'wo stars, which are identified by al-Birfini with the Arab manzil ash- 
Sliaulah, or I and Scorpionis. The T^ittiriya-Sanhitk, too, gives the 
name of the asterism as vierfdu, “the two relejisers’' : the Vicrt5.ii arc 
several times spoken of in the Atharva-Veda as two stars of which the 
rising promotes relief from lingering disease [kshetriya) \ it is accord- 
ingly probable that these are the two stars in the sting of the Scorpion, 
mid that they alone have been regarded by some as composing the aster- 
ism : their healing virtue would doubtless be connected with the meteor- 
ological condiljons of the time at which their heliacal rising takes place. 
Our text (v. 19) designates the eastern member of the group as its junc- 
tion-star : it is uncertain whether the direction is meant to apply to the 
group of two, or to that of pine stars : if, as seems probable, k is the 

r pointed out by the definition of position, it is strictly true only of 
the pair ^ and u, since t, x, and -t^*are all farther eastward than ^ : 

Milla 242° 52' ... . 8° 48' S. 

X Scorpionis . . . 244^53' . . . . i3°44'S. 

The Grail a-Lagliava gives a more accurate statement of the longitude, 
adding 1® to the polar longitude as defined by all the other authorities : 
but it increases the error in latitude, by deducting 1® from that presented 
by onr text : the Siddhanta-^iromani, in like manner, deducts 30', while 
the Khanda-lvataka adds the same amount. 
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The T^ittirlya-Sanhitli makes jt>iVara5, the Fathers, the presiding divia* 
ities of this asterism, as well as of the tenth. 

Bentley states (Hind. Astr., p. 6) that Mhla was originally reckoned as 
the first of the asterisras, and was therefore so named, as being their root 
or origin ; also that, at anotlier time, or in a different system, th^ series 
was made to begin with Jyeshth^i, which thence received its title of 
** eldest.” These statements are put forth with characteristic reckless- 
ness, and apparently, like a great many others in his pretended history 
of Hindu astronomy, upon the unsupported authority of liis own conjec- 
ture. It is, in many cases, by no means easy to discover reasons for the 
particular appellations by which the astcrisms arc designated : but we 
would suggest that Mhla may perhaps have been so named from its be- 
ing considerably the lowest, or farthest to the southward, of the whole 
aeries of astcrisms, and hence capable of being looked upon as the root 
out of which they had grown up the heavens. It would even be possi-^ 
ble to trace the same conception farther, and to regard Jyeslitha as so 
styled because it was the first, or “ oldest,” outgrowth from this root, 
while the Vi^akhe, “the tw*o di\ierging branches,” were^e stars in 
wdiich the scries broke into two lines, the one proceeding northward, to 
Sv^Lti or Arcturus, tlic otlicr westward, to Oitra or Spica. We throw 
out the conjecture for w hat it may be w'ortb, not being ourselves at all 
confident of its accordance with the truth. 

The nineteenth Arab manzU is styled ash-Sliaulali, “the sting” — i. e., 
of the Scorpion — and comprises, as already noticed, v and I Scorpionis. 
The determinative of the seventeenth Uci, is included in the Hindu 
asterism, being Scorpionis. 

20, 21. Ashddha ; or, as plural, ashddh&n ; this treatise presents the 
derivative form dhhddhd, wliich is not infrequent elsewhere : the word 
means “ unsubdued.” Here, again, w’c have a double group, divided 
into two astcrisms, which are distinguished as purva and uttaroy “former 
and latter.” Their respective divinities are dpors, “the waters,” and vipae 
devdSy “ the collective gods.” Two stars are ordinarily allotted to each 
asterism, and in each case the northern is designated (v. 16) as the junc- 
tion-star. By some authorities each gi’oup is figured as a bed or couch ; 
by others, the, one as a l>ed and the other as an elephant’s tusk ; and 
here, again, there is a difference of opinion as to which is the bed and 
which the tusk. The true solution of this confusion is, we conceive, 
that the t>vo astcrisms taken together are figured as a bed, wlijle either 
of them alone is represented by an elephant’s tusk. The former group 
must comprise d (3.4) and e (3.2) Sa<pttarii, the former being the junc- 
tion-star ; this is showm by the following comparison of positions ; * 

Pdrva-Ashftdhil .... 254® 39' .... 5® 28' S. 

6 Sagittani 25^ 82' .... 6® 25' S. 

Tlie Graha-LSighava gives Turva-AsliadhA 1° more of polar longitude, 
and 30' less of polar latitude, than the Surya-Siddhanta : the SiddhAnta- 
(piromani etc. give it 10' less of the latter. 

The latter of the two groups contains, as its southern star, J Sagittarii 
( 3 . 4 ), and its northern and junction-star can be no other than a ( 2 . 3 ) in 
the same constellation, notwithstanding the error in the Hindu determi- 
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BAtion of its latitude, which led Colebrooke to regard t ( 4 .S) as the 
star intended : we subjoin the position^ : 

Uttara-Ashidhil .... 260® 23 ' .... 4° 59' S. 


ff Sagittarii 262° 21' . . . . 3 ® 24' S. 

1* Sngittarii 264° 48 ' .... 5 ® i' S. 


The only variation from the position of the junction-star of this aster- 
ism as stated in our text is jjresented by the Graha-Laghava, which 
mates its polar longitffdc 261° instead of 200 °. 

The Qakalya (according to Colebrooke : our MS. is defective at this 
point) and the Khanda-Kataka as!>ign four stars to each of the Ash&dhhs, 
and the former represents each as a bed. It would not be difficult to 
establish two four-sided figures in this region of the constellation Sagit- 
tarius, each including the stars above mentioned, with two others : the 
one. would be composed of 7 ^ (4.3), <5, f, (^4 — the star is also called ^ 
Telescopii), the other of (p (4.3), a, t, and C .* such is unquestionably the 
constitution of the two asterisms, considered as groups of four stars ; 
they are thus identified also, it may be remarked, by al-Birfinl. The 
junction-stars would still be d and tr, which are the northernmost in their 
respective constellations; nor is there any question as to which four 
among the eight are selected to make up the double asterism, since d, e, 

and cr both form the most regular quadrangular figure, and are the 
brightest stars. 

The determinatives of the eighteenth and nineteenth mansions of the 
Chinese, Ki and Tea, are 7 ^ and Sagittarii, which are included in the 
two quadruple grouj)s as stated above. The twentieth monzil compre- 
hends all the eight stars which w^e have mentioned, and is styled an- 
Na’liira, “the pasturing cattle”: some also understand each group of 
four as representing an ostrich, na’A.ra. The twenty-first marml, on the 
other^hand, al-Baldah, “ the town,” is described as a vacant space above 
tie head of Sagittarius, bounded by faint stars, among which the most 
■ conspicuous is n Sagittarii (4.5). 

22. AbJujit^ “ conquering.” The regent of the asterism is Brahma. 
The position assigned to its junction-star, which is described as the 
brightest (v. 19) in a group of three, identifies it with a Lyraj, or Vega, 
a star w^hich is exceeded in brilliancy by only one or tw^o others in the 
heaven^ : 

Abhijit .... 264 ® 10 ' . . . . 59 ® 58' N. 

Vega .... 265 ® i5' . . . . 61 ® 46' N, 

Th§ other authoiities compared (excepting the ^^kalya) define the 
p^'^ition in latitude of Abhijit more, accurately, adding 2° to the polar 
latitude given by the Surya-Siddhhnta: the Graha-L^ghava also improves 
the position in longitude by adding 4 ° 20', while the Siddhllnta-Qiroraani 
etc. increase the error by deducting 1° 40'. 

The Taittiriya-SanliitA (iv. 4. 10) omits Abhijit from its list of the as- 
terisms : the probable reason of its omission in some authorities, or in 
certain connections, and its retention in others, we shall discuss far- 
ther on. 

Abhijit is figured as a triangle, or as the triangular nut of the prnghia^ 
an aquatic pl^t ; this very distinctly represents the grouping of a Lyrai 
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with the two other fainter stars of the same constellation, s and ?, both 
of the fifth magnitude. 

In this and the two following asterisms — as once before, in the fifteenth 
of the series — ^the Hindus have gone far from the zodiac, in order to 
bring into their system brilliant stars from the northern heayens^while 
the Chinese and the Arab systems agree in remaining in the immediate 
neighborhood of the ecliptic. The twentieth sieu is named Nieu, and 
is the star ^ Capricorni (3), situated in tl^e head of the Goat : the twen- 
ty-second nianzil, Sa’d adh-Dh^tbih, “ felicity of tBe sacrificer,” contains 
tne same star, the group being « (composed of two stars, each of mag- 
nitude 3.4) and ^ Capricorni. 

23. Qravanaj “ hearing, ear’^ ; from the root pru, hear’’ : another 
name for the asterism, prond, found occurring in the T^ittiriya lists, is 
perhaps from the same root, but the word means also “ lame.” Qravana 
comprises three stars, of which the middle one (v. IS) is the junction- 
star : they are to be found in the back and neck of the Eagle, namely 
as Y, a, and ft Aquilfe; «, the determinative, is a star of the first to sec- 
ond magnitude, while y and ft are of the third and fourth respectively : 

^rarana .... 282 ® 29 ' .... 29 ® 54' N. 
a Aquila) . . . 281 ° 41 ' .... 29 ° ii'N. 

All the authorities agree as to the polar latitude of Qravana : the 
SiddhAnta-Qiroinani etc. give it 2 ° less of polar longitude than our trea- 
tise, and the Graha-LAgliava even as much^as 5° less. 

The regent of the asterism is Vishnu, and its figure or symbol coitcs- 
ponds therewitli, being three footsteps, representatives of the three steps 
by which Vishnu is said, in the early Hindu mythology, to have strode 
through heaven. The Qakalya, however, gives a trident as the figure 
belonging to Qravana. Possibly the name is to be regarded as indica- 
ting tliat it was originally figured as an ear. , 

The Chinese sieu correspiuiding in rank with ^ravana is called Nii, 
and is the faint star e Aquarii (4.3). Tlie Arab manzil Sa’d Bula’, 
“ felicity of a devourer,” or al-Bula’, “ the devourer,” etc., includes the 
same star, being composed of e, fi (4.5), v (5) Aquarii, or, ^ according to 
others, of e and 7 ( 6 ) Aquarii, or of and v, * 

24. ^ravish thd ; the wwd is a superlative formation from the same 
root from which came the name of the preceding asterism, and means, 
probably, “ most famous.” Another and hardly less frequent, appella- 
tion is dhaniskthd, an irregulai’ superlative from dhanin, “ wealthy.” The 
class of deities known as the vasus, “ bright, good,” are the r^er^ts of 
the asterism. It comprises four star.\ or, according to the Qakalya and 
Khanda-Kataka, five : the former, which is given by so early a list as 
that of the TAittiriya-BrAhmana, is dcubtless the original number. The 
group is the conspicuous one in the head of the Dolphin, composed of 
Pj a, y, d Delphini, all of them stars of Jhe third, or third to fourth, mag- 
nitude, and closely disposed in diamond or lozenge-form : they are fig- 
ured by the Hindus as a drum or tabor. The junction-star, which is the 
western (v. 17), is ft : 

(^avishlM .... 296 ® 5' . , . . 35® 33' S. 
fi Delphini .... 296 ® 19 ' ... . 3i® 5y' S. 
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The only variation from the position assipjned in our text to the jano- 
tion-star of ^ravishth^ is presented by the Graha-L4^luiva, which gives 
it 286®, instead of 290®, of polar longitude. Perhaps its intention is to 
point out ? (5) as the junction-star: this is doubtless the one added to 
the ot^er four, on account of its close proximity to them, to make up the 
group of five ; it lies only about half a degree w estward from 

The name of the twenty-fourth manzil^ 8a’d as-Sn’ud, “felicity of 
felicities” — i. e., “ most felieltous” — exhibits an accordance with that of 
the Hindu asterism wEich possibly is not accidental. The two are, how- 
ever, as already noticed, far removed in position from one another, the 
Arab mansion being composed of the two stars ^ (3) and I (5.4), in the 
left shoulder of Aquarius, to w^hich some add also 40, or c^, Capricorni 
(6). The corresponding Iliu, is the first of them, or Aquarii. 

25. Qatahkishaj, “having a hundred physicians’’: the form faiahhishd, 
which seems to be merely a corruption of the other, also occurs in later 
Writings. It is, as we should expect from the title, said to be composed 
of a hundred stars, of wdiich the brightest (v. 19) is the junction-star. 
This, from its defined position, can only be i Aquarii (4) : 


^atabliishaj . . . . 319° 5i' . . , .0® 99' S. 
% Aquani 321° 33' .... 0° ai' S. 


The rest of tho*asterism is to he sought among the yet fainter stars in 
the knee of Aquarius, and the stream from his jar : of course, tlio num- 
ber one hundred is not to be taken as an exact one, nor are we to sup- 
pose it possible to trace out w'ith any distinctness the figure assigned 
to the group, which is a circle. The Khaiula-Kataka, according to al- 
Birfini, gives ^Jitahhisliaj only a single star, but this is })rol>al)ly an error 
of the Arab traveller : lie is unable to point out wdiicli of the stars in 
Aquarius is to be regarded as constituting tlie asterism. 

The regent of the 25th asterism, accoiding to nearly all the authori- 
ties, is Varuna, the chief of the Aditjas, but later the god of the waters: 
the Taittiriya-KSanhit5, alone gives to it and to the 14th asterism, as well 
as to the 1 8th, Indra as jiresiding divinity : this is perhaps mere blun- 
dering. 

♦The Gralia-Laghava places the junction-star of (\itabhishaj precisely 
on the ecliptic : the Siddhanta-^’iromani etc. give it 20', instead of 30', 
of polar latitude* south. 

The corresponding lunar mansion of the Arabs, Sa’d al-Akhhiyah, 
“the felicity of tents,’’ comprises the tlirce stars in the right wu’ist and 
handpf the Water-bearer, or-j' (3), ^ (4), // (4) Aquarii, together wdtli a 
f 'Hh, which idcler siijiposes to be,7r (5). Since, however, the twenty- 
third Chinese determinative, Goei, is ex Aquarii (3), a star so near as 
readily to be brought into the sam<! groiq) with the other three, we are 
inclined to regard it as altogether probable tliat the mansion was, at 
least originally, composed of «, and »;• 

26, 27. Bhadrapadd; sls plnrsd, bhddrapadds : siho bhadrapadd ; from 
bhadra^ “ beautiful, happy,” and pada^ “foot.” Another frequent appel- 
lation is proshtkapadd : proshtha is said to mean “ carp” and “ ox” ; the 
latter signification might perhaps apply here. We have here, once more, 
a double asterism, divided into two parts, which are distinguislied from 
\oj.. VI. • 44 
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one another n&ptirva and uttara, “former”- and “latter.” All authori- 
ties agree in assigning two stars to each of the two groups ; but there is 
not the same accordance as regards the figures by which they are rep- 
resented : by some the one, by others the other, is called a couch or bed, 
the alternate one, in either case, being pronounced a bi-faced figure : the 
Mnhhrta-CintAmani calls the first a bed, and the second twins. It ad- 
mits, w’e apprehend, of little or no question that the Bh^drapad^s are 
properly the four bright stars ft «, 7 Pegasi, and^a AndromedsB — all of 
them commonly reckoned as of the second magnitude — which form 
together a nearly perfect square, with sides measuring about 15° : the 
constellation, a very conspicuous one, is familiarly known as the “Square 
of Pegasus.” The figure of a couch or bed, then, belongs, as in the 
case of the other two double asterisms, already explained, to the whole 
constellation, and not to either of the two separate asterisms into which 
it is divided, while, on the otlier hand, either of these latter is properljr^ 
enough symbolized by a pair of twins, or by a figure with a double 
face. The apjiropriatencss of the designation “ feet,” found as a part of 
both tlic names of the A\holo con^ellation, is also sufficiently evident, if 
we regard the group as thus composed. The junction-star of the former 
half-asterisrn is, by its defined position, clearly shown to be « Pegasi : 

rOrva-Bhddnipada .... 334° 25' ... . 22 ° 3o' N. 

a Pegasi ........ 333® 27 ' ... . 19 ° 2 ?' N. 

The Graha-Lfighava gives the junction-star 1 ° less of polar longitude, 
which would l>ring its position to a yet closer accordance, in respect to 
longitude, with « J'^egasi : the error in latitude, which is common to all 
the anthonties, is not greater than we liave met witli several times else-^ 
where. But we are told below (v. 3 6 ) that the principal star of each of 
these asterisms is the northern, aiul this would exclude ^ Pegasi alto- 
gether, bringing in as the other member of the first pair some more 
southern star, perhaps Pegasi (3.4). The confusion is not less marked, 
although of another chararler, in the case of the second asterism’; in 
the definition of poMiion of its juiicti on-star we find a longitude given 
which is that of one member of the group, and a latitude which ig that 
of the other, as is shown by the following comparison : ^ 


Ut tara«Bhiidrnpada .... 347° 16' .... 24° I'N*. 

7 Pegasi 349° 8 ' . . . . 12® 3^' N. 

a Andromedio 354° 17 ' ... . 25° 4i' N. 


If we accept either of these two stars as the one of which the, posi- 
tion is meant to be defined, we shaUbe obliged to admit an error in the 
determination citlier of its longitude or of its latitude considerably 
greater than we have met with elsewhere. Nor is the matter mended 
by any of the otlier authorities : the only variation from the data of our 
text is presented by the Graha-Lfighava, which reads, as the polar lati- 
tude of Uttara-Bliadrapada, 27° instead of 26°. There can be no 
doubt that the two star.s recognized as composing the asterism are 7 Pe- 
gasi and « Andromedje, but there has evidently been a blundering con- 
tusion of the two ill making out the definition of position of the junc- 
tion-star. We would suggest the following as a possible explanation of 
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this confusion : that origiiiaHy a and y Fegasi were designated and de- 
scribed as junction-stars of the two half-groups, of which they were 

respectively the southern members ; that afterward, for some reason 

perhaps owing to the astrological theory (see above, vii, 21) of the supe- 
riority <^f a northern star — the rank of junction-star was sought to be 
transferred from the soutliern to the northern stars of both asterisms : 
that, in making the transfer, the original constitution of the former 
group was neglected, ^hile in the latter the attempt was made to define 
the real position of the northern star, but by simply adding to the polar 
latitude already stated for y Pegasi, without altering its polar longitude 
also. Al-BirCini, it should be remarked, w'as unable to obtain from his 
Hindu informants any satisfactory identification of either of these aster- 
isms, and marks both in his catalogue as “unknown.” 

' The view we have taken of the true character of the two Bh^drapa- 
is powerfully supported by their comparison with the corre'<poiuling 
members of the other two systems. The bventv-sixth and twenty- 
seventh manzils, al-Fargh al-Miikdirn and al-Fargh al-Mukhir, “ the fore 
and hind spouts of the watcr-jar,’* comprise rcsj)ecti\ely w and ^Pegasi, 
and y Pegasi and a Andromeda^; tlie deterlnilJati^cs of the twenty- 
fourth and tw^enty-fifth sieu, Clie and Pi, are « and y Pegasi. * 

The regents of those two asterisms are oja eJeapdt and ahi hudhnya^ 
the “one-footed goat” and the ** bottom-snake,” two mytlii(;al figures, of 
obscure significance, from the Yedic pantlieon. 

28, Revati^ “wealthy, abundant.” Its presiding divinity is Pushan, 
“ the prosperer,” one of the Adilyas. It is said to contain thirty-two 
stars, which are figured, like those of ^ravislithfi, by a drum or tabor; 
but it would be in vain to attempt to point out pn'cisoly the thirty-two 
which are intended, or to discover in their arrangement any resemblance 
to the figure chosen to represent it. The junction-star of the group is 
said (v. 18) to be its southernmost member : all authorities agree in 
placing it upon the ecliptic, and all excepting our treatise and the 
ip^kalya make its position exactly mark the initial point of the fixed 
sidereal sphere. The star intended is, as we have already often had 
occasion to notice, the faint star ^ Piscium, of about tlic fifth magnitude, 
situated in the band which connects the two Fishes It is indeed very 
near to the ecliptic, having only 13' of south latitude. It coincided in 
longitude wdth the vernal e(|uiri<>\ in the year 572 of our era. 

At the time of al-Biruni’s \ijsit to India, the Hindus seem to have 
been already unable to point out distiuetly and with coiifi<leTice tlie, sit- 
uatioikin the heavens of thatr most important point from wdiich they 
h' M that the. motions of the planet/* commenced at the creation, and at 
which, at successive intervals, their universal conjunction would again 
take place ; for he is obliged to mark the asterisni as not certainly iden- 
tifiable. He also assigns to it, as to ^atabhishaj, only a single star. 

The twenty-sixth Chinese sieu, Koei, is marked by 'Q Andi;pmedie (4), 
which is situated only 35' east in longitude from C Piscium, but which 
has 17® 36' of north latitude. The lastw?aw2?7, Batn al-IIfi|| “ the fishes 
belly,” or ar-Rish4, “ the band,” seems intended to include the stars com- 
posing the northern Fish, and with them probably the Chinese deter- 
minative also i but it is extended so fsur northward as to take in the bright 
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star ? Andromedse (2), and to this star alone the name of the mansion 
is sometimes applied, although its situation, so far from the ecliptic (in 
lat. 26 ® 56 ' N.), renders it by no means suited to become the distinctive 
star of one of the series of lunar stations. 

We present, in the annexed table, a general conspectus of the /corres- 
pondences of the three systems ; and, in order to bring out those corres- 
pondences in the fullest manner possible, we have made the comparison 
in three diflerent ways : noting, in the fk-st place, Jbhe cases in which the 
three agree with one another; then those iu which each a^ees with on© 
of the others ; and finally, those in which each agrees with either the 
one or the other of the rcinaining two. 


Correspondences of the Hindu, Arab, and Chinese Systems of Asterisms, 


No 

Hindu 

Name 

Hindu 

with 

Aiab 

and 

Chinese. 

Hindu 

with 

Arab 

Hindu 

with 

Chinefle. 

Arab 

with 

Chinese. 

Hindu 

with 

Arab 

or 

Chinese 

Arab 

with 

Hindu 

or 

Chinese 

Chinese 

with 

Hindu 

or 

Arab. 

1 

Avvini, 

I 

I 

’ I ' 

J 

1 

I 

1 

2 

Bharani, 

2» 


2 

2* 

2 

2* 

2 

3 

TCrttikA, * 

3 

3 

3 

3 

3 

3 

3 

4 

Rohini, 

4 

4 

4 

4 

4 

4 

4 

5 

Mrgacirsha, 

5 

5 

5 

5 

5 

5 

5 

u i ArdrA 

. . 


. . 

1 



. . 

7 

Punarvasu, 


6 

. . 

t 

6 

6 

+ 

8 

Pushya, 


7 

6 


7 

7 

6 

9 

A^leahil, 



7 


8 


7 

lO 

Magh/l, 

. . 

8 



9 

8 

• . 

1 1 

P.-Phalguni, 

. . 

9 

. . 


10 

9 


12 

U.-Phalguni, 


10 

. . 


II 

10 


i 3 

Hasta, 



8 

i •• 

12 

. . 

8 

t 4 

Citra, 

7 

II 

9 

6 

i 3 

II 

9 

i 5 

Svati, 

1 *• 

. . 


7 

. . 

12 

10 

iG 

V'i^fikhA, 

8 

12 

10 

8 

i 4 

i 3 

IT 

17 

AnunldhA, 

9 

i 3 

1 1 

, 9 

i 5 

i 4 

12 

,i8 

i 

rA 

cr 

10 

i 4 

12 

10 

16 

i 5 

23 


Mula, 


i 5 

i 3 

. . 

17 

16 

I 4 

20 

P.-Ashadhil, 

12 

16 

i 4 

11 

j8 

17 

i 5 * 

21 

U.-Abhridha, 

, . 


j5 

. , 

19 


16 

21 

I Abhijst, 


. . 

. . 

12 


18 

17 

123 

(^Vavana, 

. . 


. . 

i 3 

. 

19 

18 

24 

^ravishthd, 




i 4 


20 • 

^9 


^atabhishaj, 

. . 

. . 

. . 

i 5 


21 

20 

26 

P.-Bhfidrapad^ 

i 3 

17 

16 

• 16 

20 

22 

.21 

27 

U.-BhadrapadA, 

i 4 

18 

17 

17 

21 

23 

22 

28 

Revati, 

•• 

1 .. 

•• 


•• 

! 

23 § 


* This supposes the second manxil to be composed of the stars in Musca, as 
defined by some .authorities, f The sixth manzil includes, according to many 
authorities, t|ie fifth but as there is, at any rate, a discordance in the order of 
succession, we have not reckoned this among the ci^rrespondences. if We reckon 
these two as cases of general coincidence, because, although the Cliinese sieu is not 
contained in dUe Arab mansion, the Hindu asterism includes them both, and the 
virtual correspondence of the three systems is beyond dispute. § Here we assume 
the Chinese sieu to be comprised among the stars forming the last manssil, which is 
altogether probable, although nowhere distinctly stated. 
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Owing to the different constitution of the systems, their correspond- 
ences are somewhat diverse in character : we account the Hindu aster- 
isms and the Arab mansions to agree, when the groups wdiich mark the 
two are composed, in whole or in part, of the same stars ; Ave account 
the Chinese system to agree with the others, when the determinative of 
a siei^is to be found among the stars composing their groups. We 
have prefixed to the w’hole the nuinhors and titles of the Hindu aster- 
isms, for the sake of easy rcfertince back to the preceding detailed iden- 
tifications and comparisons. 

After this exhibition of tlie concordances existing among the three 
systems, it can, Ave appreliend, enter into the mind of no one to doubt 
that all have a common origin, and are but difterent forms of one and 
the same system. The que-stions next arise — is cither of the three the 
original from which the others liave been derived ? and if so, wliicli of 
them IS entitled to tlic honor of being so regarded ? and are tlie other 
two iiulependent and direct dcrixatiATs from it, or docs cither of them 
come fioin the other, or must both acknowledge an intermediate source ? 
Tn endeavoring to answer theso (picstions, we will first exhibit the vicAvs 
of M. Biot respecting the origin and character of the Chinese sieu, as 
stated in the A^olumcs for 1840 and 1850 of the Journal des flaA^ants. 

x^ccording to Biot, the sieu form an organic and integral part of that 
system ]>}" Avhieh the Chinese, from an almost immemorial antiquity, 
have been accustomed to make tlndr careful and iudustrioiis observations 
of celestial jdienoniciia. Their instruments, and their methods of ob- 
servation, haAc been closely analogous AAitli those in use among modern 
astronomers in the West: th<‘y ha\e enqiloyed a meridian-circle and a 
measure of time, the elef)sydra, and liase o})sorved meridian-transits, ob- 
taining right aseoiisions and declinations of the luxlies observed. To 
reduce the errors of their impeidVet time-keepers, they lung ago scleot(‘d 
certain stars near tlie 0(]uator, of whieh they determined Avith great care 
the intervals in time, and to these tliey referred the positions of stars or 
planets coming to tlie inernlian betvAcen them. The stars thus chosen 
are the siei/. TweuU-lour of them Avere fixed upon more tlian tv^o 
thousand years before our era (M. Biot saAs, about B. i’J557 : but it is 
obviously impossible to fix the date, by inteinal CAideuce, Avithin a cen- 
tury or two, nor is tlie external CAideiieo of a mere definite character); 
the considerations Avliich governed their selection were three : proximity 
to the equator of that period, distinct Ausibility — eonspicuous lirilliancy 
not being demanded for them — and near agreement in respect to time 
of t^;ansit with the upper and lower meridian-passages of the bright stars 

‘ar the pole, within the circle of perpetual apparition: M. Biot finds 
reason to believe that these circumpolar stars had been earlier observed 
with special care, an<l made stawlards of comparison, and that, when 
it AvavS afterward seen to he desirable to have stations near the equator, 
such stars Avere adopted as most nearly agreed Avith them in right ascen- 
sion. TJie other four, being the 8th, 14th, 21st, and 28th, the accession 
of AAdiich completed the system of twenty-eight, were added in the time 
of Cheu-Kong, about B.O. 1100, because they marked very nearly the 
positions of the equinoxes and solstices at that epoch : the bright star of 
the Pleiades, however, Avhich had originally been made the first of the 
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series, from its near approach to tlie vernal equinox of that remoter era, 
still maintained, as it has ever since maintained, its rank as the first. 
Since the time of Chcu-Kong the system has undergone no farther modi* 
fication, but has been preserved unaltered and unimproved, with the 
obstinate persistency so characteristic of the Chinese, although rrpny of 
the determinative stars have, under the influence of the precession, be- 
come far removed from the equator, one of them even having retro- 
graded into the preceding mansion. , ^ .6 

If the liistory of the Chinese sieu, as thus drawn out, is well-founded 
and true, the question of origin is already solved: the system of twenty- 
eight celestial mansions is jiroved to be of native Chinese institution — 
just as the system of representation of the planetary movements by epi- 
cycles is proved to be Greek by the fact that we can trace in the history 
of Greek' science the successive steps of its gradual elaboration. That 
history rests, at present, upon the authority of M. Biot alone : we are ^ 
not a\varc, at least, that any other investigator has gone independently 
over tlie same groimd ; and he has not himself laid before ns, in their 
original form, the pa*'Sages from (^liiTie:»e tc\ts which furnish the basis 
of his conclusions. Hut regard them as entitled to be received, 
upon his aiUhority, with no slight measure of confidence: his o^vn dis- 
tinguished eminence as a physicist and astronomer, liis familiarity with 
researches into the history and arclueology of science, his access to the 
abundant material for the history of Chinese a'itronorny collectetl and 
worked up by tbe French missionaries at Pekin, and the zealous assist- 
ance of his son, M. Edouard Biot, the eminent Sinologist, whose pi’ema- 
ture (loath, in 1850, has been so deeply deplored as a severe loss to Chi- 
nese studies — all tlieso advantages, raredy united in such fullness in the 
person of any one student of such a sulqect, give very great weight to 
views arrived at by him as the results of laborious and long-continued 
investigation, do vve see that any general considerations of import- 

ance can be brouglit forward in opposition to those views. It is, in the 
first phu'c, by no means inconsistent with what we know in other res- 
pects of tlie agt‘ and elniractcr of the culture of the CMncse, that they 
should have devi>ed such a system at so early a date. ^®lfey have, from 
the beginning, betui as much distinguished by a tendency to observe and^ 
record as the IJiinhis by the lack of such a tendency : they have always 
attached extreme importance to astronomical labors, and to the coi>struc- 
tion and rectification of the calendar ; aial the industry and accuracy 
of their observations is attested by the use made of them by «aodern 
astronomers — thus, to take a single instauce, of the coinetary ot;bits 
whicli have been calculated, the first pventy-fivc rest upon Chmeso ob- 
servations alone : and once more, it is altogether in accordaime with the 
clever empiricism and practical bhrewc>ness of the Chinese character that 
they should have originated at the very start a system of observation 
exceedingly well adapted to its purpose, stopping with that, working in- 
dustriously on thenceforth in the same beaten track, and never develop- 
ing out of so promising a commencement anything deserving the name 
of a science, never devising a theory of the planetary motions, never 
even recognizing and defining the true character of the cardinal phe- 
nomenon of the precession. 
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Again, although it might seem beforehand highly improbable that a 
system of Chinese invention should have found its way into the West, 
and have been extensively accepted there, many centuries before the 
Christian era, there are no so insuperable difficulties in the way as should 
destroy the force of strong presumptive evidence of the truth of such a 
commihiication. It is well known that in very ancient times the pro- 
ducts of the soil and industry of China 'were sought as objects of lux- 
ury in .the West, and mercantile intercourse opened and maintained 
across the deserts of Central x\sia; it even appears that, as early as 
about B. C. 600 (Isaiah xlix. 12), some knowledge of the Sinim, as a far- 
off eastern nation, had penetrated to Babylon aruf Judea. On the other 
hand, we do not know how much, if at all, earlier than this it may be 
necessary to acknowledge the system of asterisms to have made its ap- 
pearance in India. The literary memorials of the earliest period, the 
Vedic period proper, present no evidence of the existence of thesyst^ : 
^indeed, it is remarkable how little ^tice is taken of the stars by the 
Yedic poets; even the recognition ^.some of them. as planets does not 
appear to have taken place until considerably later. In tlie more recent 
portions of the Yedic texts — as in the nineteenth book of the Atharva- 
Veda, a modern appendage to that modern collection, and in parts of 
the Yajur-Yeda, of which there is reason to believe that the canon was 
not closed until a comparatively late period — full lists of the asterisrns 
are found. The most unecpiivocal evidence of the early date of the sys- 
tem in India is furnished by the character of the divinities under whose 
regency the several asterisrns are placed : these arc all from the Yedic 
pantheon ; the popular divinities of later limes are not to be found among 
them ; but, on the other hand, more than one whose consequence is lost, 
and whose names almost are forgotten, even in the epic ])eriod of Hindu 
history, appear in the list. Neither this, however, nor any other evi- 
dence known to us, is sufficient to prove, or even to render strongly prob- 
able, the existence of the astcri.srns in India at so remote a period that 
the syst^ might not be believed to have been introduced, in its fully 
deveiopea form, from China. 

If, now, we make the attempt to determine, upon internal evidence, 
T/hich of the three systems is the primitive one, a detailed examination 
of their correspondences and differences will lead in first to the import- 
ant negative conclusion that no one among them can be regarded as the 
immediate source from wliich either of the other two has been derived. 
It is evident that the Hindu asterisrns and the Arab martdzd constitute, 
in nu^ny respects, one and iliQ same system : both present to ns constel- 
lations or groups of stars, in place ^ of the single determinatives of the 
Chinese sieu ; and not only are thbse groups composed in general of the 
same stars, but in several cases — as»the 7th, 10th, 11th, and 12th meni- 
bers of the series — where they differ widely in situation from the Chi- 
nese determinatives, they exhibit an accordance with one another which 
is too close to be plausibly looked upon as accidental. But if it is thus 
made to appear that neitlier can have come independently of the other 
from a Chinese original, it is no less certain that neither can have come 
through the other from such an original ; for each lias its own points of 
agreement wdth the sieu^ which the other does not sliare — the Hindu in 
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the 9th, 13th, and 2l8t asterisms, the Arab in the 15th, 22nd, 23rd, 
24th, and 25tli mansions. The same considerations show, inversely, that 
the Chinese system cannot be traced to cither of the others as its source, 
since it agrees in several points with cacli one of them where that one 
differs from the third. It becomes necessary, then, to introduce an addi- 
tional term into the comparison; to assume the existenc#of a fourth 
system, differing in some particulars from each of the others, in which 
all shall find their common point of union. Such an assumption is (not 
to be looked upon as either gratuitous or arbitraiy. Not only do the 
mutual relations of the three systems point distinctly toward it, but it is 
also supported by gcnt‘ral considerations, and will, we tbink, be found to 
remove many of the diflicuitics which have cinbaiTassed the history of 
the general system, it has been urged as a powerful objection to the 
Chinese origin of the twenty-eight-fold division of the heavens, that we 
find traces of its e\istciic<‘ m so many of the countries of the West,^ 
geographically remote from China^nd in which Chinese influence can 
hardly be supposed to have been directly felt. And it is undoubtedly 
true that neither India nor Arabia l>as stood in ancient times in such 
relations to China should fit i1 to become the immediate recipient 
of Chinese learning, and tlie means of its communication to surround- 
ing peoples. The great r(Uit(‘ of intercourse bet\U‘Cii China and the 
West led over the tahle-laiid of Central Asia, and into the north-, 5 , 
eastern territory of Tran, the seat of the Zoroastriaii religion and cul- 
ture : thence the roads diverged, the one leading westward, the other 
south-eastwanl into India, through the valley of the Cahul, the true 
gate of the Indian peninsula. AN ithin or upon the limits of this central 
land of Iran we conceive the system of mansions to have received tliat 
form of which the Hindu nakshatras and the Arab mandzil are the 
somewhat altered repn'sentatives : precisely where, and whether in the 
hands of Semitic or of Ar\an races, vve vvoukl not at present attempt 
to say. There ai*e, as has been noticed abovi*, traces of an Iranian sys- 
^ 'tern to be found in the lUinckdiesli ; but this is a work vn ] iich,||^though 
probably not later than the fiiues of Ihusia’s inde[)en<lence iiJ&ler her 
Sassaniaii rulers, can jirctoiul to no high imtiipiitj", and no like traces have 
as yet been pointed out in the earliest Iranian inemoriah the ZeiulavTstai 
AVeber (Ind. Literatiirgeschicdite, p. 221 ), on tlie other liand, secs in the 
mazzaloth and mazzaroih of the Seiiptures (Job xxxviii..32 ; lb Kings 
xxiii. 5)~words radically alviu with the Arabic indications of 

the early existence of the sv^tem in (juesiion among the wuistern Semites, 
and suspects for it a (dialdaic oiigm : but ijic allusions appear to u,s too 
obscure and cipii vocal to l>e relied upon as proof of* this, nor is it easy 
to believe that such a method of division of the heavens should have 
prevailed so lar to the west, and trmn m) ancient a time, w’ithout our 
hearing of it from the Greeks ; and especially, if it formed a part of the 
Cbaldaic astronomy. This point, hovvevei, may fairly be passed over, 
as one to be determined, perhaps, by future investigations, and not of 
essential importance to the jireseiit iinpiiry The question of originality 
is at least definitely settled adversely to the claims of both thcriliiidii 
and the Arab systems, and can only lie between the Chinese and that 
fourth system from which the other two hav e together descended. And 
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8S concerns these, we are willing to accept the solution which is fiir- 
nished us by the researches of M. Biot, supported as we conceive it to be 
by the general probabilities of the case. Any one who will trace out, 
by the help of a celestial globe or map,* tlie positions of the Chinese 
determinatives, cannot fail to perceive their general approach to a groat 
circle 8f th# sphere w^hich is independent of the ecliptic, and which 
accords more nearly with the equator of B.C. 2350 than with any other 
later one. The full explanations and tables of positions given by Biot 
(Journ. d. Sav., 1840, pp. 243-254) also furnish evidence, of a kind ap- 
preciable by all, that the system may have had the origin wdiich ho 
attributes to it, and that, allow ing for the limitations imposed upon ithy 
its history, it is consistent with and w ell enough adapted to the 

purposes for which it Avas designed. With the positions of its deteruiin- 
ative stars seem to have agreed those of the constellations adopted by 
the common parent of the Jlindtt and Arab systems, excepting in five or 
six points : those points being where the (^hinese make their one unac- 
countable leap from the head to the belt of Orion, and again, where the 
sieu are drawn otf far to the southward, in the constellations Hydra and 
Crater : and this, in our view, looks much more as if the scries of the 
sieii ivere tlio original, whose guidance had been close] \ followed except- 
ing^in a few^ cases, than as if the asterisms composing the other systems 
Jiad been independcntli" selected from the groups of stars situated along 
the zodiac, with the intention of forming a zodiacal series. It is easy to 
see, farther, how the single determinatives of the sieu should have become 
the nuclei for constellations such r.s are presented the other systems; 
but if, on the contrary, the sieu had been selected by the Chinese, in 
each case, from groups previously constituted, tliero appears no reason 
why their brightest stars should not have been cbosmi, as they w'cre chev- 
sen later* by the Hindus, in the establishment of yauction-stars for the 
asterisms. 

We w^ouhl suggest, then, as the theory best support cd by all the evi- 
dence thus far elicited, that a knowdedge of the Chinese astronomy, and 
with it the Chinese system of division of the heavens into twenty-eight 
mansions, -Nvas carried into Western Asia at a peripd not much later 
Clian Ik C. 1100, and w^as there adopted by some western people, either 
Semitic or Iranian. That in their hands it received a new^ fonru such as 
adapted it to anaider and loss scientific method of observation, the limit- 
ing stars of the mansions being converted into zodiacal groups or con- 
stellations, and in some instances altered in position, so as to he hi oiight 
nearei: to the general planetary path of the ecliptic. That in this 
eh'^ ged fon,ii, having become a means of rouglily determining and de- 
scribing the places and movements of the planets, it parsed into the 
keeping of the Hindus — very probably along with the first knowledge 
of the planets themselves — and entered upon an iudepciulent career of 
history in India. That it still maintained itself in its old seat, leaving its 
traces later in the Bundehesh ; and that it made its way so far w'estward 
as finally to become known to, and adopted by, the Arab*. The farther 

* We propose to furnish at the close of this publication, in councction with the 
additional notes, such a map of the zodiacal zone of the heavens as will eufilcicntly 
illustrate the character and mutual relations of the three systems compared. 
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modifications introduced into it by the latter people all have in view a 
single purpose, that of estfiblishing its stations in the immediate neigh- 
borhood of the ecliptic : to this purpose the whole Arab system is not 
less constantly faithful than is the Chinese to its own guiding principle. 
The Hindu sustains in this respect hut an unfavorable comparison with 
the others : the arbitrary introduction, in the loth, 22nd, 25^rd, and 24th 
asterisnis, of remote northern stars, greatly impairs its unity, and also 
furnishes an additional argument of no»slight forge against its original- 
ity ; for, on the one hand, the derivation of the others from it becomes 
thereby vastly more difficult, and, on the other, we can hardly believe 
that a systcMii of organic Indian growth could have become disfigured in 
India hy such inconsistencies; tluiy wear the aspect, rather, of arbitrary 
alterations made, at the time of its adoption, in an institution imported 
from abroad. 

It miglit, at first sight, appear that the adoption by the Arabs of the^ 
manzil corresponding to Agvini as the first of their series indicated that 
they had derived it from India posterior to the transfer by tlio Hindus 
of the first rank from Krttikh, the first of the sieu^ to Agvini : but the 
cirenmstanee seems readily to admit of another interpretation. The 
names of many of the Arab mansions show the influence of the Greek 
astronomy, being derived from tlie Greek constellations : the same influ- 
ence ^^ould fully explain an arrangement which niadc the scries begin 
with the group coinciding most nearly with the beginning of the Greek 
zodiac. The transfer on the part of the Hindus, likewise, was unques- 
tionably made at the time of the general reconstruction of their astro- 
nomical system under the influence of western science. The two series 
are thus to be regarded as having been brought into accordance in this 
respect by the separate and independent working of the same cause. 

M. Biot insists strongly, as a proof of the noii-originality of the sys- 
tem of astcrisms among the Hindus, upon its gross and palpable lack 
of adiiptedness to the purpose for wdiieh they used it ; he compares it 
to a gimlet out of which they have tried to make a saw. In this view 
wo can by no means agree \sith him: wc w^ould rather liken it to a 
hatchet, which, witli its edge dulled and broken, has been turned and 
made to do duty as a hammer, and which is not ill suited to its new antt 
coarser office. Indeed, taking the Hindu system in its more perfect 
an<l consistent form, as applied hy the Arabs, and comparing it with the 
Chinese sieu at any time within the past two thousand years, we arc by 
no means sure that the advantage in respect to adaptation would not be 
generally pronounced to be upon the side'of the former. The distance 
of many of the sieu during that peripd from the equator, the faintness 
of some among them, the great irregularity of their intervals, render 
them anything but a model sj^steni for measuring distances in right 
ascension. On the other hand, to adopt a series of conspicuous constel- 
lations along the zodiac, by tbeir proximity to whicli the movements of 
the planets shall be marked, is no unmotived proceeding : just such a 
division of the ecliptic among twelve constellations preceded and led the 
Avay to the Greek method of measuring hy signs, having exact limits, 
and independent of the groups of stars %\hich originally gave name to 
them. M. Biot's error lies in his inisapiirehcnsion, in two important 
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respects, of the character of tlie Hindu asterisms : in the first place, he 
constantly treats them as if they were, like the sien^ single stars, the in- 
tervals between whose circles of declination constituted the accepted 
divisions of the zodiac ; and in the second place, he assumes them to 
have been established for the purpose of marking the moon’s daily pro- 
gress ^rn point to point along the ecliptic. Ko^^, as regards the first 
of these points, we have already shown above that the conversion of the 
ClwnesG determinatives into constellations took place, in all probability, 
before their introduefion to the knowledge of the Hindus : there is, in- 
deed, an entire unanimity of evidence to the etiect that the Hindu sys- 
tem is from its inception one of groups of stars: this is conclusively 
shown by the original dual and plural names of the asterisms, or by their 
otherwise significant titles — compare especially those of the 13 th and 
25th of the series. The selection of a “junction-star” to represent the 
asterism appears to be something comparatively modern : we regard it 
*as posterior to the reconstruction of the Hindu astronomy upon a truly 
scientific basis, and the determination, by caknilation, of the precise pla- 
ces of the planets : this would naturally awaken a dcNirc for, and lead 
to, a similarly exact determination of the position of some star repre- 
senting each asterism, whicli might be employed in the calculation of 
conjunctions, for astrological purposes; the astronomical uses of the 
system being no longer of much account after the division of the ecliptic 
into signs. And the choice of the junction-star has fallen, in the ma- 
jority of cases, not upon the Chinese determinative itself, but upon some 
other and more conspicuous member of the group originally formed 
about the latter. Again, there is an entire absence of evidence tliat the 
“ portions” of the asterisms, or tlie arcs of the ecliptic named from them, 
were ever measured from junetioii-star to junction-star: whatever may 
be the discordance among the different authorities respecting tboir extent 
and limits, they arc always freely, and often arbitrarily, taken from parts 
of the ecliptic adjacent to, or not far removed from, the successive con- 
stellations. 

As regards the other point noticed, it is, indeed, not at all to be won- 
dered at that M. Biot should treat the Hindu nakshatras as a system 
bearing special relations to the moon, since, by those who have treated 
of them, they have always been styled “houses of the moon,” “moon- 
stations,” “ lunar asterisms,” and the like. Nevertheless, these designa- 
tions secip to be founded only in carelessness, or in misapprehension. 
In the Surya-Siddh^nta, certainly, tliere is no hint to be discovered of 
any particular connection between them and the moon, and for this rea- 
son we have been careful never to translate the term nakshatra by any 
other word than simply “ asterismV’ Nor does the case appear to have 
been otherwise from the beginning? No one of the general names for 
the asterisms (naksftatra, hha^ dhtshnya) means literally anything more 
than “ star” or “ constellation” : their most ancient and usual appella- 
tion, nakshatra^ is a word of doubtful etymology (it may be radically 
akin -with nakta, nox, “ night”), but it is not infrequently met with 
in the Vedic writings, with tlie general signification of “star,” or 
“group of stars” : the moon is several times designated as “sovereign 
of the nakshatras^' but evidently in no other sense than that in which 
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we style her “ queen of night” ; for the same title is in other passages 
given to the sun, and even also to the Milky Way. When the name 
came to be especially applied to the system of zodiacal asterisms, we 
have seen above that a single one of the series, the 6th, was placed un- 
der the regency of the moon, as another, the 13th, under that of the 
sun : this, too, by no means looks as if the whole design of the^system 
was to mark the moon’s daily motions. Naturally enough, since the 
moon is the most conspicuous of tlie nightly luminaries, and her revolu- 
tions more rapid and far more important than tl/ose of the others, the 
asterisms would practically be brought into much more frequent use in 
connection with her movements: their number, likewise, being nearly 
accordant with the number of days of her sidereal revolution, could not 
but tempt those who thus employed them to sot up an artificial relation 
between the two. ITence the Arabs distinctly call tlieir divisions of the 
zodiac, and the constellations which mark them, “houses of the moon,” 
and, until the researclics of M. lliot, no one, so far as we arc aware, had*’ 
ever (piestioned that the number of the asterisms or mansions, wherever 
found, was derived from and dependent on that of the days in the 
moon’s revolution, (t was most natural, then, that Western scholars, 
having first ma<l(} acquaintance with the Arab system, should, on finding 
the same in India, call it by the same name: nor is it very strange, even, 
that Idcler should have gone a step fartlicr, and applied the familiar title 
of “lunar stations” to the (’hinese steu also; an error for wldeh he is 
sharply criticised by M. Biot (Journ. d. Sav., 1859, p. 480). The latter 
cites from al-Binliii (Journ. d. Sav. 1845, p. 49; 1859, pp. 48'7-8) two 
passages derived by him from Varaha-mihira and Brahmagupta respect- 
ively, in wliich are recorded attempts to establish a systematic relation 
between the asterisms and the moon’s true and mean daily motions. 
One of these passages is exceedingly obscure, and both are irreconcila- 
ble with one another, and with what we know of the system of aster- 
isms from other sources: two conclusions, however, hearing upon the 
present matter, are clearly derivable from them : first, that, as the “por- 
tions'’ assigned to the asterisms had no natural and fixed limits, it was 
possible for any Hindu system-maker so to define them as to bring them 
into a connection with the moon’s daily motions : and secondly, that 
such a connection was never deemed au essential feature of the system, 
and hence no one form of it was generally recognized and accepted. 
The considerations adduced by us above are, w’e think, fully sufficient to 
account for an\ such isolated attempts at the estahlishinent of a con- 
nection as al-Biruni, \\ho naturally sought. to find in the Hindu najesha- 
iras the correlatives of his own maT\dzd ahkamavy was able to dis'eover 
among tlie works of Hindu astronomers : there is no good ' reason why 
we should deprive the former of tlajir true character, which is that of 
zodiacal constellations, rudely marking out divisions of the ecliptic, and 
employable for all the purposes for which such a division is demanded. 

I’lie reason of the variation in the number of the asterisms, which are 
reckoned now as twentv-eight and now as twenty-seven, is a point of no 
small difficulty in the liistoiy of the system. M. Biot makes the acute 
suggestion that the omission of Abhijit from the series took place be- 
cause rhe mansion belongiiigto that asterism was on the point of becom- 
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ing extinguished, the circle of declination of its junction-star being 
brought by the precession to a coincidence with that of the junction-star 
of the preceding asterism about A.I). 972. But it has been shown 
above that M. Biot’s view of the nature of a naksfiaira — that it is, 
namely, the arc of the ecliptic intercepted between the circles of declina- 
tion oWwo successive junction-stars — is altogether erroneous : however 
nearly those circles might approach one another, there w^ould still be no 
difficulty in assignine^to each aj^terism its “portion” from the neighbor- 
ing region of the ecliptic. Again, this explanation would not account 
for the early date of the omission of Abliijit, which, as already noticed, 
is found wanting in one of the most ancient lists, that of the T^ittiriya- 
Sanhita. It is to he observed, moreover, that M. Biot, in calculating the 
period of Abhijit’s disappearance, has adopted r Sagittarii as the junc- 
tion-star of Uttara-Ashadli^, while w'e have shown above that and 
not T, is to be so regarded : and this substitution would defer until sev- 
eral centuries later the date of coincidence of the two circles of declina- 
tion. According to the Hindu measurements, indeed (see the table of 
positions of the junction-stars, near the beginning of tliis note), Abhijit 
is farther removed from the prect‘ding asterism, both in polar longitude 
and in right ascension, than are five of the other asterisms from their 
respective predecessors: nor docs the Hindu astronomical system ac- 
knowledge or make allowance for the alteration of position of the circles 
of declination under the infineiicc of the precession : their places, as 
data for the calculation of conjunctions, are ostensibly laid down for all 
future time. For these various reasons, ^f. Biot’s explanation is to be 
rejected as insnfiieient, A more satisfactory one, in oiir opinion, may 
be found in the fact, illustrated above (see Fig. 31, beginning of this 
note), that the asterisms are in general so distributed as to accord quite 
well wdth a division of tlic ecliptic into twenty-seven equal portions, 
but not wutli a division into twenty-eight equal portions; that the 
region wdiere they arc too much crowded together is that from the 20th 
to the 23rd asterism, and that, among those situated in this crowded 
quarter, Abhijit is farthest removed from the ecliptic, and so is more 
easily left out than any of the others, in dividing the ecliptic into por- 
•tions. We cannot consider it at all doubtful that Abhijit is as originally 
and truly a part of the system of asterisms as any other constellation 
in the.series, which is properly composed of twenty-eight members, and 
not of tvyenty-seveii : the analogy of the other systems, and the fact 
that treatises like this Siddhanta, w^hich reckon only twenty-seven divi- 
sion^ of the ecliptic, are yct.obliged, in treating of the asterisms as con- 
'll illations, to r(‘gard them as tvventy-eight, are conclusive upon this 
point. I’he whole difficulty and source of discordance seems to lie in 
this — how" shall there, in any systematic method of division of the eclip- 
tic, be found a place and a portion for a twenty-eighth asterism ? The 
Khanda-Kataka, as cited by al-Birfiiii — in making out, by a method 
which is altogether irrespective of the actual positions of the asterisms 
with reference to the zodiac, the accordance already refen’ed to between 
their portions and the moon’s daily motions — allots to Abhijit so much 
of the ecliptic as is equivalent to the mean motion of the moon during 
the part of a day by which her revolution exceeds twenty-seven days. 
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Others allow it a share in the proper portions of the two neighboring 
asterisms : thus the Muhhrta-MA.la, a late work, of date unknown to us, 
says : “ the last quarter of Uttara-Ash^dh^ and the first fifteenth of 
^ravana together constitute Abhijit : it is so to be accounted when 
twenty-eight asterisms are reckoned ; not otherwise.’^ Ordinarily, how- 
ever, the division of the ecliptic into twenty-seven equal “ porflons” is 
made, and Abhijit is simply passed by in their distribution. After the 
introduction of the modern incthod of dividing the circle into degrees 
and minutes, this last way of settling the difiiculty would obviously re- 
ceive a powerful suj)port, and an increased currency, from the fact that 
a division by twenty-seven gave each portion an even number of min- 
utes, 800, while a division by twenty-eight yielded the awkward and 
unmanageable quotient 771 

Much yet remains to be done, before the history and use of the sys- 
tem of asterisms, as a part of the ancient Hindu astronomy and tistrol- 
ogy, sliall be fully understood. There is in existence an abundant liter- 
ature, ancient and modern, upon the subject, which will doubtless at 
some time provoke laborious investigation, and repay it with intcr-"<ting 
results. To us hardly any of that literature is accessible, and only the 
final results of wide-extended and long-continued stndi(‘s upon it could 
be in place here. Wo have already allotted to the 'ttukshatras more 
space than to some may seem advisable : our excuse must be tlie in- 
terest of the history of the system, as part of the ancient history of 
the rise and spread of astronomical science ; the importance attaching 
to the researches of M. Biol, the inadecpiate attention liitherto paid 
them, and the recent renewal of their discuhsioii in the Journal des Sa- 
vants; and finally and especially, the fact that in and nilh the asterisms 
is bound up the whole history of Hindu astronomy, prior to its trans- 
formation under the overpowering influence of western science. In the 
modern astronomy of India, the nakshatras are of subordinate conse- 
quence onl\, and appear as hardly more than reminiscences of a former 
order of things : from the Surya-Siddhanta might be struck out every 
line referring to them, without serious alteration of the character of the 
treatise. , 

Before bringing this note to a close, wc present, in the annexed tablet 
a comparison of the true longitudes and latitudes of the junction-stars 
of the twenty -eight asterisms, as deri^ed ])y calculation from the posi- 
tions stated in our text, with the actual longitudes and latitudes of the 
stars witli which they are probably to be identified. In a single case, 
(the 27 til asterism), we compare Ibe longitude of one star and thq lati- 
tude of another; the reason of this^is explained above, in connection 
with the idciitiiicatioii of the astcrisin, "\Ve add columns giving the 
errors of the Hindu determinations of position : in that for the latitude 
north direction is regarded as positive, and south direction as negative. 

Upon exaniiuing the column of errors of latitude presented in this 
table., it will be seen tliat they are too considerable, and too irregular, 
both in amount and in direction, to be plausibly accounted for other- 
wise*than as direct errors of observation and calculation. The grossest 
of them, as has already been pointed out, are committed in the measure- 
ment of southern latitudes, when of considerable amount, and they are 
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Positions, and Errors of Position, of the Junction- Stars of the Asterisms. 


No. 

Name. 

Long! 

Hindu. 

tilde, A. D. 560. 

True. 1 

1 error 

Hindu 

.latitude. 

1 True. 

1 Hindu 
error. 

Star compared. 

1 

A$vini, 

0 * 

rr 59 

0 Mo/ 

1 3 56j - I 57 

0 / 

9 II N 

° ' 

1 8 28N. 

i ° ' 

1 4-0 43 

3 Arietis. 

3 

Bhar.ani, 

24 35 

26 54* - 2 19 

II 6‘* 

IT 17 “ 

1 - 0 II 

35 Arietis, a Musca;. 

3 

Krttiki, 

39 ^ 

39 58 - (? 5o 

4 44 “ 

4 I “ 

1 4- 0 43 5? Tauri, Alcyone. 

4 

Roll ini, 

48 9 

49 45! - r 36 

449 s. 

5 3o S. 

4-0 4i 

tt Tauri, Aldebaraii. 

5 

Mrgn9irslia, 

61 3 

63 4o| - 2 37 

949 “ 

i3 25 “ 

4-3 36, Orionis. 

6 

Ardna, 

65 5o 

68 43| - 2 53 

8 53 “ 

16 4“ 

4-7 11 

a Orionis. 

7 

Punarvasu, 

92 62 

93 i4| - 0 22 

6 oN. 

639N. 

- 0 39 d Gcmin., Pollux, 

8 

Pushya, 

106 0 

108 42! - 2 42 

0 0 

0 4 “ 

-0 4 

6 Canen. 

9 

A^leslijl, 

109 59 

112 20' - 2 21 

6 56 S. 

II 8S. 

4-4 12 

f Hydrie. 

10 

Magh^, 

129 0 

1 29 49' - 0 49 

0 0 

0 27 N. 

- 0 27 

a Leonis, Regulus. 

IT 

P.-Phalguni, 

139 58 

i 4 i iS! - I 17 

II 19N 

i4 19 “ 

- 3 0 

6 Leonis. 

12 

IT.-Phalguni, 

i5o 10 

i5i 37! ~ I 27 

12 5 “ 

12 17 “ 

- 0 12 

3 Leonis. 

l 3 

Hasta, 

174 22 

173 27 + 0 55 

10 6 S. 

112 10 8* 

4-2 4 

6 Corvi. 

i4 

Citra, ! 

180 48 

i 83 49|-3 1 

I 5o “ 1 

2 2 “ 

+ 012 

a Virginis, Spica, 

i5 

SviUi, 1 

i83 2 

i84 121 - I 10 

33 5 oN ; 3 o 57 N. 

■f 2 53 

a Bootis, Arcturus. 

i6 

Vi9dkhc\, 

2 i 3 3 i 

211 0! -f 2 3i 

I 25 S 

I 48 S. 

4- 0 23 

t Libra\ 

17 

Anunldhil, 

224 44 

232 34' -f 2 10 

2 52 “ 

r 57 “ 

-o55 

5 Scorpion is. 

i8 

Jyeshthti, 1 

23 o 7 

229 44 + 0 23 

3 5o “ 

4 3i “ 

4- 0 4i 

a Scorp., An tares. 

*9 

Mula, 1 

242 52 

244 33; - I 4i 

8 48 “ 'i3 44 “ i 

+ 4 56 

^ Scorpionis. 

20 

P.-Ashadha, 254 39 

254 32' 4- 0 7 

5 28 “ j 

6 25 “ 

4- 0 57 

6 Sagittarii. 

21 

U.-Ashadha, 260 23 

262 2t| - I 58 

4 59 “ 1 

3 24 “ 

- I 25 

d Sagittarii. 

22 

Abliijit, 

264 10 

265 1 5' - I 5, 

59 58 N. 

6r 46 N. 

- I 48 

a Lyric, Vega. 

23 

gravaiia, 1282 29 

281 4i -f 0 48 29 54 “ 129 19 “ 

+ 0 35 

a Aquihc, Atair, 

24 

fravifehtlia. 

296 5 

296 19' - 0 1 4,35 33 “ '3 1 57 “ 

4-3 36 

i3 Dclphini. 

25 

^atabhidiaj, 

3 i 9 5 o 

321 33 ~ I 43 

0 28 S 

0 23 S 

-0 5 

% Aquarii. 

26 

P.-Bhadiapada, 334 25 

333 27 4- 0 58 22 3oN.' 

19 25 N., 

4-3 5 

a Pegasi, 

^7 

U.-BhAdrapadA, 34? 16 

349 8 - 1 52 24 I ‘ 1 

25 4r “ ! 

- I 4o 

y Peg. <fe tt Androm. 

28 

Revati, 

359 5o| 

359 5o' 0 o| 

0 0 1 

0 i3 8 i 

4- 0 i3 

i Piscium. 


all in the same direction, pjiving the star a place too far to the north. 
The column of errors in longitude, on the other hand, shows a very 
marked prcpondcraiice of minus errors, their sum being 33° 54', wliile 
*the sum of j^lus errors is only 7° 52'. Upon taking the difiercncc of 
these sums, and dividing it by tAventy-eight, we find the average error 
of longitude tef be -56', the greatest deviation from it in cither direction 
being - 2° 4' and + 3° 27'.^ So far as this goes, it nould indicate that 
the Hindu measurements of position were made from a vernal equinox 
situated about 1° to the eastward of that of A.D. 5 GO, and so at a time 
S' ;nty years previous to the date, we have assumed for them, or about 
A. D. 490. In our present ignorance of the methods of observation 

* In a comparison in which a high degree of exactness was desired, and was not, 
in the nature of the case, unattainable, it would of course be necessary to take into 
account the proper motions of the stars compared. This we have not thought it 
worth while, in the present instance, to do. We may remark, however, that the 
junction-star of the 15th astensm, Arcturus, has a much greater proper rnotion tlian 
any other in the senes ; and that, if this were allowed for, according to its value as 
determined by Main (Mem. Hoy. Astr. Soc., vol. xix, 4to, 1851), the Hindu error of 
longitude would be diminished about 22', but that of latitude mereased about 85'. 
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employed by the Hindus for this purpose, such a determination of date 
cannot, indeed, be relied upon as exact or conclusive, yet it is the best 
and surest that we can attain. The general conclusion, at any rate, 
stands fast, that the positions of the jtiiietion-stars of the asterisins were 
dxed not far from the time when the \ ernal equinox coincided with the 
initial point of the Hindu sidereal sphere, or during the sixth ^century 
of our era. 

Since, according to the Hindu theory, the initiaj point of the sidereal 
sphere is also, for all time, the mean place of the vernal equinox, which 
always reverts to it after a libration of 27° in either direction (see above, 
iii. 9-12), we are not surprised to tind the positions of the asterisins pri- 
marily defined upon the supposition of their coincidence. But it is not 
a littfe strange that the efiect of the precession in altering the direction 
of tlic circles of declination drawn through the junctf^Sn-staT% and so the 
polar longitudes and latitudes (►f the latter, should be mad e ^o account 
of (sec, however, the latter lialf of v. 12, below, and the ndH^upon it), 
and that directions for calculating the conjunctions of the planets with 
the asterisins according to their ])ositk>ns as thus stated should be given 
(vv. H-IS), unaccompanied h} any hint that a modification of the data 
of the process would ever be toiind necessary. This carelessness is per- 
haps to be regarded as an additional evidence of the small importance 
attached, after the reconstruction of the Hindu astronomy, to calcula- 
tions in which the asterisins were concerned; although it also tends 
strongly to prove what wc have suggested above (note to iii. 9-1 2), that 
in the constriK'tion of the Hindu astronomical system the pr(‘cession was 
ignored alt(»gotlicr. It is to be noticed tliat the two systems of ^oqas (see 
above, ii. (b), an<l additional note upon that passage), originally founded 
ui>on actual conjunctions with the asterisrns, have been divorced from 
any real connection with them. A like consideration might restrain us 
from accepting the determination.s of position here presented as the best 
results which Hindu observers and instruments were capable of attaining ; 
yet, in the absence of other tests of their powers, we cannot well help 
drawing the coiudnsion that the accuracy of a Hindu observation is not 
to be relied on wntliin a degree or t^vo, 

10. Agastya is at the end of Gemini, and eighty degrees south 
and Mrgavyadha is situated in the Uventieth degree of Gemini ; 

11. ilis latitude {vikshepa)^ rcc’koned from his point of declina- 
tion (apahrama\ is forty degrees south: Agni and Brah- 

mahrdaya are in Taurus, the twenty -second degree; 

12. And they are removed in latitude {vilcshi 2 M\ northward, 
eight and thirty degrees respcctivdy. . . . 

In connection with the more proper subject of this chapter w^e also 
have laid before us, here and in a subsequent passage (vv. 20-21), the 
defined positions of a few fixed stars which are not iiichided in the sys- 
tem of zodiacal asterisins. The <lefinitioii is made in the same manner 
as before, by polar longitudes and latitudes. It is not at all difficult to 
identify the stars referred to in these verses ; they were correctly pointed 
out by Colebrooke, in his article already cited (As. lies., vol. ix). Agas- 
tya is « Nans, or Canopus, a star of the first magnitude, and one of the 



357 


▼iii. 12.] SHrya-Siddhdnta. 

most brilliaot in the southern heavens. Its remote southern position, 
only 37° from tKe pole, renders it invisible to an observer stationed much 
to the northward of the Tropic of Cancer. Its Hindu name is that of 
one of the old Vedic rshis^ or inspired sages. The comparison of its 
true position with that assigned it by our text — which, in this instance, 
does not* require to be reduced to true longitude and latitude — is as 
follows : 

• , Agastya .... 9p° o' ... . 8o° o' S. 

Canopus .... 85° 4' • • • . 75° 5o' S. 

The error of position is here very considerable, and the variations of 
the other authorities from tlio data of our text are coiTespondingly great. 
The Siddh&,nta-^iromani and (according to Colebrooke) the Brahma- 
Siddh^nta give A^stya 87° of ])olar longitude, and 77° of latitude, 
which is a tfair approximation to the truth : the Graha-Laghava also 
places it cprrectly in lat. 76° S., but makes its longitude only 80°, which 
is as gross an error as that of the Surya-Siddhanta, but in the opposite 
direction. The Cakalya-Sanhita agrees precisely with our treatise as 
respects the positions of these four stars, as it does generally in the 
numerical data of its astronomical system. 

Mrgavyadlia, “ dccr-huntcr” — it is also called Lubdhaka, “hunter” — 
is a Ganis Majoris, or Sii-ius, the brightest of the fixed stars : 


Mrfjavy&dha .... 76° 23 ' .... 39° 52 ' S. 
Sinus 84 ° 7' . . . . 09° 32' S. 


Here, while all authorities agree with the correct determination of the 
latitude of Sirius jirescnted by our text, the Siddh^nta-^iromani etc. 
greatly reduce its error of longitude, by giving the star 80®, instead of 
80°, of polar longitude: the (iraha-L^gliava reads 81°. 

The star named after the god of lire, Agni, and called in the text by 
one of his fre(|neiit epithets, hutabhvj, “ de\ourer of the sacrifice,” is the 
one v^hic}l is situated at the extremity of the northern horn of the Bull, 
or Tauri: it alone of the four is of the second magnitude only : 


Afrm 54° 5' .... 7 ° 44' N. 

f3 Tauri .... 62° 32' .... 5 ° 22' N. 


^ The very gross error in the determination of the longitude of this star 
is but slightly reduced by the Graha-L^ghava, which gives it 53°, instead 
of 52°, t>f polar^ longitude. The Siddh&,nta-Qiromani and Brahma-Sid- 
dhknta omrit all notice of SLuf of the fixed stars excepting Canopus and 
Siriii-' 

Brahmahrdaya, “ Brahma’s heart,” is « Auriga 3 , or Oapella : 

•Brahmabrdaya . . . . 2 ^/ . . . . 28 ° 53' K 

Capella 6 i^° 5o' . . . . 22 ° 52' N. 

The Graha-Laghava, leaving this erroneous determination of latitude 
unamended, adds a greater error of longitude, in the opposite direction 
to that of our text, by gi\ ing the star 4° more of polar longitude. 

Wo shall present these comparisons in a tabular form at the end of the 
chapter, in connection with the other passage of similar import. 

12. . . . Having constructed a sphere, one may examine the 
corrected {si^huta) latitude and polar longitude (dhruvaka). 

VOL. VI, • 46 



868 JK Burgess^ etc.^ [viii. 12- 

Wliat is the true meaning and scope of this passage, is a question with 
regard to which there may be some difference of opinion. The com- 
mentator explains it as intended to satisfy the inquiry whether the polar 
longitudes and latitudes, as stated in tin* text, are cpnstant, or whether 
they are subject to variation. Now although, he says, owing to the 
precession, the values of these quantities are not unalterably txed, yet 
they are given by the text as they were at its period, and as if they were 
constant, while the astronomer is directed to determine them for his own 
k;ime by actual observation. For this purpose he fs to take such a sphere 
as is described below (chap, xiii) — of which the principal parts, and the 
only owes which would be brought into use in this process, are hoops or 
circles representing the colnres, the equator, ami the ecliptic — and is to 
suspend upon its pf>les an additional movable circle, graduated to de- 
grees : this would be, of cour.'.c, a revolving circle of cle(‘lination. The 
sphere is next to he adjusted in such manner that its axis shall point to 
the pole, and that its horizon shall be water-level. Then, in the night, 
the junction-star of Ilevati (C Fiscium) is to be looked at through a hole 
in the centre of the instrument, and the corresponding point of the 
ecliptic, whicli is 10' east of the end of the constellation Pisces, is to be 
brought over it; after that, it will be necessary only to bring the revolv- 
ing circle of declination, as observed through the hole in the centre of 
the instrument, over any other star of which it is desired to determine 
the position, and its polar longitmie and latitude may be read oft* directly 
upon the ecliptic and the movable circle respectively. 

(k)lcbrooke (As. Res., ix. 320; Essa}s, ii. 324) found this passage 
similarly explained in other conimeutaries ui>on the Surya-Siddlianta to 
which lie had ‘access, and also met ^^ith like directions in the commen- 
taries on the Siddlianla-Ciromaui. 

There are, however, very serious objections to such an interpretation 
of the brief direction contained in the text. It is altogether inconsist- 
ent with the whole ])lau and method of a Hindu astronomical treatise to 
leave, and even to order, matters of this character to be determined by 
observation. ()])sorNatioii has no such important placjc assigned to it in 
the astronomical system : with the ex(*cption of terrestrial longitude and 
latitude, which, in the nature of things, arc beyond the reach of a trea 
tise, it is intended that the astronomer should find in his text-book every- 
thing w hich he needs for the determination of celestial phenomena, and 
should resort to instruments and ohservatic^i only by way of illustration, 
TIio sphere of which the construction is prescribed in the thirteenth 
chapter is not an instrument for observation : it is expressly stated to bo 
“for the instruction of the pupil," and it is encumhered with such a 
number and variety of dift'ereiit circled, including paralhds of declination 
fur all th(‘ asterisms jind for the ob'^rveil tixed stars, that it could not 
be used for any other purpose: it will be noticed, too, that the com- 
mentary is itself oliliged to order here the addition of the only appli- 
ances — the revolving circle of declination and the hole through the cen- 
tre — which make of it an instrument for observation. The simple and 
original meaning of the passage seems to be that, having constructed a 
sphere in the manner to be hereafter described, one may examine the 
places of the asterisms as marked upon it, and note their coincidence 



S&rya-Siddhdnta, 


869 


rUi. 13.] 

with the actual positions of the stars in the heavens. And we would 
regard the other interpretation as forced upon the passage by the com- 
mentators, in order to avoid the difficulty pointed out hy us above (near 
the end of the note on the last passage but one) and to free the Sid- 
dh^iita from the imputation of having neglected the precessional varia- 
tion of ^le circles of declination. M. Biot pronounces the method of 
observation explained by the commentators “almost impracticable,” 
aiuiit caji, accordingly, hardly hp that by which the positions of the as- 
terisms were at first Imd down, or by which they could be made to un- 
dergo the necessary corrections. Another method, more in accordance 
with the rules and processes of the third chapter, and which appeals to 
us to be more authentic and of higher value, is described by Colebrooke 
(as above) from the Siddlianta-Sarvabhauina, being there cited from the 
Siddhanta-Sundara ; it is as follows : 

“ A tube, adapted to the summit of the gnomon, is directed tov ard 
*the star on the meridian : and the line of the tube, ])ointed to the star, 
is prolonged by a thread to the ground. The line from the summit of 
the gnomon to the base is the hypothenuse; the height of the gnomon 
is the perpendicular ; and its distance from the extremity of the thread 
is the base of the triangle. Therefore, as the hypothenuse is to its base, 
so is the radius to a base, from vhich the sine of the angle, and conse- 
(jueiitly the angle itself, are known. If it exceed the latitude [of the 
place of oh'^ervation], the decimation is south ; or, if the contrary, it is 
north. The right ascension of the star is calculated from the hour of 
night, and from the right ascension of the sun for tliat time. The decli- 
nalion of the corresp< Hiding point of the eelijitie being found, the sum 
or (lifierciice of the ^Icch nations according as they are of the same or of 
different denomiiiatioiis, is the distance of the star from the ecliptic. The 
longitude of the same ])(>iut is computed ; and from these elements, with 
the" actual precession of the equinox, may he calculated the true longi- 
tude of the star ; as also its latitude on a circle passing through the poles 
of the ecliptic.” 

The Slddh^lllta-Sar^ ahhauina also gives the true longitudes and lati- 
tudes of the astcrisms, professedly as thus obtained by observation and 
Calculation, and they are reported hy Colebrooke in his general table of 
data respecting the astensm.s. 

If we are not mistaken, the amount and character of the errors in the 
stated latitudes of the asterisms tend to prove that this, or some kindred 
process, was that by which their positions were actually determined. 

13.» In Taurus, the seventeenth degree, a planet of which the 
lauLude is a little more than two degrees, south, will split the 
wain of Eohini. , 

The asterism liohini, as has been seen above, is composed of the five 
principal stars in the head of Taurus, in the constellation of wdiich is 
seen the figure of a wain. The divinity is Braj^pati. The distances of 
its stars in longitude from the initial point of the sphere vary from 45® 
46' (y) to 49° 45' {«) : hence the seventeenth degree of the second 
sign — the reckoning commencing at the initial point of the sphere, taken 
as coinciding also with the vernal equinox — is very nearly the middle of 
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the w^in. The latitude of its stars, again, varies from 2® 36^ («) to 6® 
47^ (v^) S. 5 hence, to come into collision witli, or to enter, the wain, a 
planet must have more than two degrees of south latitude. The Sid- 
dMnta does not inform us what would be tlie consequences of such an 
occurrence ; that belongs rather to the domain of astrology than of as- 
tronomy. We cite from the Pancatantra (vv. 238—241) the fs^llowlng 
description of these consequences, derived from the astrological writings 
of Var^ha-mihira , < • 

‘‘ When Saturn splits the wain of Kohini hc‘re in the world, then 
MadJiava rains not upon the earth for twelve years. 

“When the wain of Praj^ati’s asterism is split, the earth, having 
m it were committed a sin, perfonns, in a manner, her surface being 
^(^rewn with ashes and bones, the kdpdlika penance. 

“ If Saturn, Mar.s, or tlie descending node splits the w ain of Rohini, 
why need 1 say that, in a sea of misfoitune, destruction befalls the world? 

“ When the moon is stationed in the midst of Rohini's wain, then ^ 
men wander recklessly about, deprived of shelter, eating the cooked 
llesh of children, drinking water froui vessels burnt by the sun.” 

Upon wliat coiujoption this (‘urioiis feature of the ancient Hindu as- 
trology is founded, we are entirely ignorant. 

14. Calculate, as in the case of the planets, the day and night 
of the asterisrns, and perform the operation for apparent longi- 
tude {drhkarman\ as before: the rest is by the rules for the con- 
junction (meMa) of planets, using the daily motion of the planet 
as a divisor : the same is the case as regards the time. 

15. When the longitude of the planet is less than the polar 
longitude {dhruvaht) of the asterism, the conjunction (^oga) is to 
come ; when greater, it is past : when the planet is retrograding 
{va/cragati\ the contrary is to be recognized as true of the con- 
junction {sarndgama). 

The rules given in the preceding chapter for calculating the conjunc- 
tion of two planets with one another ap])ly, of course, with certain mod- 
ifications, to the calculation of the conjunctions of the planets with the' 
astensms. The text, however, omits to specify the most important of 
these modifications — that, namely, in determining the eapparent longi- 
tude of an asterism, one part of ihe process prescribed in the. case of a 
planet, the ayanadrkkarman, or eorreolion for eclijitic deviation, is to be 
omitted altogether ; since the polar longitude of the asterism, which is 
given, corresponds in character witl^ the dyana yraha, or longitude of 
the planet as affected by ecliptic deviation, which must be ascertained 
by the ayanadrkkarman. The commentary notices tiio omission, but 
offers neither explanation nor exeiise for it. The other essential modifi> 
cation — that, the asterism being fixed, the motion of the planet alone is 

* Our translation represents the verses as amended m their readings by Benfey 
(Pantschatantra etc., 2r Theil, nn. 234-287). In tlie third of the verses, however, 
the reading of the published text, fafi, “moon,” would seem decidedly preferable to 
fikhi^ “ descending node” ; since the node, being always necessarily in the ecliptic, 
can never come mto collision with Rohini’s warn. 
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to be used as divisor in determining the place and time of the conjunc- 
tion — is duly noticed. 

The inaccuracies in the Hindu process for determining apparent lon- 
gitudes, which, as above noticed, are kept within bounds, whdte the 
planets alone are concerned, by the small amount of their latitudes, 
vFould liable in the case of many of the asterisins to lead to grave er- 
rors of result. 

*1 6. Of the two PlialgumsT, the two Bhadrapadas, and likewise 
the two Ashadhas, of Vi(;akha, AgvinJ, and Mrgagirsha {sdumya\ 
the junction-star (yogaicird) is stated to the northern (uitara ) : 

17. That which is the western northern star, being the second 
situated westward, that is the junction-star of Ilasta ; of ^ra- 
vishtha it is the western : 

18. Of Jyeshtha, Anuradha {wmtra\ and Pushya 

(bdrhaspatya), it is the middle star : of Bharani, Krttika {dgneya)^ 
and Magha {pitrya)^ and likewise of Eevati, it is the southern: 

19. Of Eohiiii, Punarvasu {dditya)^ and Mula, it is the eastern, 
and so also of A^lesha {sdrpa) : in the case of each of the others, 
the junction-star {yogatdraM) is the great {sihula) one. 

Wo have liad occasion above, in treating of the identification of the 
asterisins, to question the accuracy of some of those designations of the 
relative position of the junction-stars in the groups containing them. 
We do not regard the passage as having the same authenticity and 
authority v ith that in whicli the determinations of the j>olar longitudes 
and latitudes arc given ; and indeed, w’(' arc inclined to suspect that all 
which follows the fifteenth verse in the chapter may be a later addition 
to its original content. It is diflScult to see otherwise why the state- 
ments given in verses 20 and 21 of the positions of certain stars should 
be separated from those presented above, in verses 10-12. A designa- 
tion of the relative position of the junction-star in each group ought also 
properly to be connected with a definition of the iiuml>er of stars com- 
posing ea(ib, and a description of its configuration — such as are presented 
along 'whfch it b} other treatises, as the 9‘^kalya-Sanhita. The first is even 
in some points ambiguous unless accoinpanied by the others, since there 
are cases in which the same star has a difierent position m its asterisra 
according as the latter is to be regarded* as inclinliiig a less or a greater 
number of stars. In this respect also, then, the passage looks like a dis- 
connjected fragment. Nor is the method of designation so clear and 

^tematic as to inspire us with ponfidence in its accuracy. Upon a 
consideration of the whole series of asterisins, it is obvdous that the 
brightest member of each group i^^genera]ly selected as its junction-star. 
Hence we should expect to find a general rule to that effect laid down, 
and then the exceptions to it specially noted, togetlnu’ with the cases in 
which such a designation would be equivocal. Instead of this, we have 
the junction-stars of only two asterisins containing more than one star, 
namely Abhijit and patabhishaj, described by their superior brilliancy, 
while that of the former is not less capable of being pointed out by its 
position than are any of the others in the series. Again, there are cases 
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in which it is questionable which star is meant to be pointed out in a 
group of which the constitution is not doubtful, owing to the very near 
correspondence of more than one star with the position as dehned. And 
once more, where, in a sinirlc instance, a special effort has apparently 
been made to fix the position of the jiinction-star beyond all doubt or 
cavil, the result is a failure ; for it still remains a matter of dispyjte how 
the description is to be uri(Ior!>tou(l, and ^^hicll member of tlic group is 
intended. The case ref(‘rr(‘d to is that pf llasta, which occupies nearly 
all of verse 17. That Colcbrooke was not satisfied' as to the meaning of 
the desciiption is clear from the fiict that he specifies, as the star referred 
to, “y or 0 (Jorvi.'’ Jlis t«fiiJslation of the verse, 2nd W. of 1st N. W.”, 
conveys to us no intelligible meaning Avhatcver, as applied to the actual 
group. lie e\ idently understood pacxnnottarntardyA as a single word, 
standing by (uiphony for -tardy as, ablative of -tdrd. Our own render- 
ing suppose^ it divided into the t^^o independent words pa^eimotta- 
raidrd yd, or the throe pagennd iiltaratdrd j/d. This interpretation is, in ' 
the firjjt place, supported by the corresponding passage in the Cllkalya- 
Sanhita, which rea<ls, *‘of llasta, tlu‘ north-w^estern [vdyavi): it is also 
the second western.” Again, it applies without diiiiciilty to one of the 
stars in the grou]), namefy to y, which we think most likely to be the 
one pointed out — and mainly, hecaiise either of tlu; others wouM admit 
of being more simply and biiefly designated, 8 as the northern, ^5* as the 
eastern, a as tin* southern, and r as the western star. AYe shonhl, then, 
regard the de.^cription as luhimbiguoiis, were it not for what is farther 
added, “ b<*ing tlic second ^il^Iate(i we.^tward for y is the first or most 
westerly of the five in longitude, and the third in right ascension, w^hile 
the second in longitude and in right asex‘nsion resjicclively arc the two 
faint stars f and ot. A\e confess that we do not see how' the difficulty is 
to be soUed witboiit some emcmlation of the text. 

VVe coneoi\e ourselves to be justified, then, in regarding this passage 
as of douhtlnl authenticity and inferior authority : as already partaking, 
in short, ot' that ignorance and carelessness which has rendered the 
Hindu astronomers unabh*, at any time during the past thousand }ears, 
to point out in the heavens the complete senes of the groups of stars 
composing their s\ stem of asterisins. None of the other authorities^ 
accessible to us gives a description of the relative places of the junction- 
stars, ex(‘cptiiig the Ciikalya-Sauhita, and onr iiianuseripU of its text is 
so dclee-tivc and corrupt at this •point that we an* able to derive from it 
with confidence the positions of only about a third of tlie stars. So 
far, it accords with the SCirya-Snhlhanta, save that it points out as the 
junction-star of Purva-AsliMha the In-ightcst, instead of the northern- 
most, niemher of the group ; and here \here is a ditlei'oiiee in the mode of 
designation only, and not a disagre(‘ii^ent as regards the star designated, 

20. Situated five degrees eastward from Brahmabrdaya is Pra- 
j^pati : it is at the end of Taurus, and thirty-eight degrees north. 

21. Aparnvatsa is five degrees north from Citra: somewhat 
greater than it, as also six degrees to the north .of it, is Apas. 

The three stars whose positions arc defined in this passage are not 
mentioned in the ^(i»kalya-banhita, nor in the Siddhanta-^iromani and 
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(accordjng to Colebroolce) the Brahma-Siddh^nta ; only the latter of 
them, Apas, is omitted by the Graha-Laghava, being noticed in the 
Si^rya-Siddh^lnta alone. It may fairly be questioned, for the reason re- 
marked above, whetlier the original text of oiir treatise itself contained 
the last two verses of this c*ha])ter : moreover, at the end of the next 
chaptct%(ix. 18), where those stars arc sj^oken of \\liieli never sot heli- 
acally, on aecount of their high northern situation, Prajapati is not 
mentioned among them, as it ought to be, if its })Osition had been pre- 
viously stated in thclrcatise. Still farther on (xiii. 9), in the descrip- 
tion of the armillary sphere, it is referred to hy tlie name of Brahma, 
which, according to the commentary on this passage, and to Oolebrooke, 
it also customarily bears. Perhaps another evidence of the unauthoii- 
ticity of the passage is to be seen in the fact that the two definitions of 
the polar longitude of Prajapati do not, if taken in connection with verse 
11, appear to agree with one another: a star wliich is 5° east from the 
position of Braliiiialirilaya, as there stated, is not “at the end of Taurus,” 
but at its twenty-seventh degree : this may, however, be merely an inac- 
curate expression, intended to mean tliat the star is in the latter part, or 
near the end, of Taurus. The Graha-Laghava, wdiich defines tlie posi- 
tions of all these stars dii'ectl}, b\ degrees of polar longitude and lati- 
tude, and not by reference either to the signs or to otlier stars, gives Pra- 
jfipati 61° of ])olar longitude, or 5° more than it assigned to Brahinahr- 
daya : it also adds 1° to the polar latitude as statecl in our text. The 
star referred to can hardly bo an} other than that in the head of the 
Wagoner, or ^ Aurigjc (4) : 

Piajiipati . . . 67° 11' . . . . 36° 49' K. 

S Auriga* .... 69° 54^ • • • • 3o° 49^ N. 

The error of latitinh* is about the same with that which w^as commit- 
ted with reference tv) Brahinahrda) a, or Capella. Why so faint and in- 
conspicuous a star should be found among the few^ of w'hich the Hindu 
astrouomei's have taken parlicular notice is not easy to discover. 

The position of the star named Aj)i\nivatsa, “ Waters’ (diild,” is de- 
scribed in our text by reference to (htia, or Rpiea Virgiriis : it is said to 
T>e in the same longitude, 180°, and 5® farther north; and this, since 
CitrA. itself is in lat. 2° S., would make tho latitude of ApAmvatsa 3° N. 
The Gralia-Lad'hava gives it this latitude directly, and also makes its lon- 
gitude agree with that of Spica, which, as already noticed, it places at 
the distance of 183° fiom the origin of the sphere. Apas, “ Waters” 
(the commentary, however, tveats the word as a singular masculine, Apa), 
is nut 6° north of Apainvat«^a, or iy lat. 9° N. It is identified by Cole- 
brooke wdtli ^ Virgiriis (3), and clJabtless correctly : 

Apas 176° 23' .... 8° /5' N. 

5 Virgmis .... 171° 28' .... 8° 38' W. 

Colebrooke pronounces Apamvatsa to compri'^e “ the nebulous stars 
marked b 1, 2, 3” in Virgo. We can find, howewer, no such stars upon 
any map, or in any catalogue, accessible to us, and hence presume tliat 
Colebrooke must have been misled here by some error of the authority 
on which he relied. There is, on the other hand, a star, ^ Virginis (4), 
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situated directly between Spica and and at such a distance from each 
as shows almost beyond question that it is the star intended : 

Apiimvatsa .... 178® 48' .... 2° 45 ' N. 

^ Virginis .... 178® 12' .... 1° 45 ' N. 

It is not less difficult in this than in the former case to account for the 
selection of tlieso stars, among the hundreds equalling or excellii% them 
in brilliancy, as objects of special attention to the astronomical observers 
of ancient India. Perhaps we have here* only the ^^cattered and discon- 
nected fragments of a more complete and shapely system of stellar as- 
tronomy, which flourished in India before the scientific reconstruction of 
the Hindu astronomy transferred the field of labor of the astronomer 
from the skies to his text-books and his tables of calculation. 

The annexed table gives a comparative view of the positions of the 
seven stars spoken of in this and a j>rcccding passage (vv. 10-12) as 
defined by our text and as determined by modern observers : 


Positions of certain Fixed Stars. 


Name. 

|)ol long 

Hindu 1 

pol lat 

)OMtion 

long. 

lat. 

True position * 

long, j Idt. 

Star compared. 

Agastya, 
MrgavyAciha, 
Agui, 1 

Bralimahrclaya, i 
Praj^pati, I 

Apimvatsa, ! 
Apas, 

0 ( 

90 0 
80 0 
52 0 
52 0 
57 0 
180 0 
180 0 

0 t 

So 0 S 
4o 0 S 

8 oN. 
3 o oN 
38 oN 

3 oN 

9 oN 

0 / 

90 0 
76 23 

54 5 

60 29 
67 II 
178 4» 
176 23 j 

0 / 

80 0 S 
39 52 S 

7 44N 
'28 53 ^. 
36 49 N 

2 45 N.I 

8 i 5 N 

0 . 

85 4 
84 7 
62 32 
61 5 o 
/^9 54 
178 1 2 
171 28 

0 I 

75 5 o S 
39 32 8 
5 22 N 
22 52 N. 
3 o 49 N 

1 45 N 
8 38 N 

a Argils, Canopus, 
a Cams Maj , Sinus. 
|3 Tauri. 

tt Aui igce, Capella. 
6 Aurigte. 

^ Viiginis. 

8 Yirginis. 


The gross errors in the determinations of position of these stars gi\e 
us a yet lower idea of the character of Hindu observations than wc 
derived from our exaniimition of the junction-stars of the ast(*risins. 

The essay of Colebrooke in the ninth volume of the Asiatic Ee- 
searches, to which we have already so often referred, gives farther infor- 
mation of much interest respecting such matters connected with the Hindu 
astronomy of the fixed stars as are passed without notice in our treatise, 
lie states the rules laid down ]>y different authorities for calculating the 
time of heliacal rising of Agastya, or Canopus, upon whic^ depends the 
performance of certain religious ceremonies. He also presents a view of 
the Hindu doctrine of the Seven Sages, or rshis, by which name are 
known the bright stars in Ursa Major forming the well-known constella- 
tion of the Wain, or Dipper. To these stars the ancient astronomers of 
India, and many of the modern upon Uieir authority, have attributed an 
independent motion about the pole of Uie heavens, at the rate of 8' yearly, 
or of a complete revolution in 2*700 yeai-s. The Surya-Siddhanta alludes 
in a later passage (xiii. 9 ) to the Seven Sages, but it e\ideiit]y is to be 
understood as rejecting the theory of their proper motion, which is also 
ignored by the Siddh^nta-^h’omani. That so absurd a dogma should 
have originated and gained a general currency in India, and that it should 
still maintain itself in many of the astronomical text-books, is, however, 
too striking and significant a circumstance to be left out of sight in esti- 
mating the character of the ancient and native Hindu astronomy. 



SHrya-Siddhdnta, 


866 


k. 5.] 


CHAPTER IX. 

OF HELIACAL RISINGS AND SETTINGS. 

Contents^— 1, subject of the chapter ; 2-3, under what circumstances, and at which 
horizon, the planets rise and set heliacally ; 4-5, method of calculating their dis- 
tances in oblique ascension from the sun ; 6-9, distances from the suii at which 
they disappear and reappear , lO-ll, how to hnd the time of heliacal setting or 
rising, past or to come ; 12-16, distances from the sun at which the asterisms and 
fixed stars disappear and re appear, 16-17, mode of determining their times of 
rising and setting , 18, what asterisms and stais never set heliacally. 

1. Now is set forth the knowledge of the risings (udaya) and 
settings {asiamaya) of the heavenly bodies of inferior brilliancy, 
whose orbs are overwhelmed by the rays of the sun. 

The terms used for tlic heliacal settings and risings of the heavenly 
bodies, or their disappearance in the sun’s neighborhood and their return 
to visibility, arc precisely tlic same with those employed to denote their 
rising (^adaija) and setting (as/ct, astamaya^ astamana) above and below 
the horizon. The title of the chapter, udaydstMhiMra^ is literally* 
translated in our heading. 

2. Jupiter, Mars, and Saturn, when their longitude is greater 
than that of the sun, go to tlftir setting in the west; when it is 
less, to their rising in the east : so likewise Venus and Mercury, 
when retrograding. 

8. The moon, Mercury, and Venus, having a swifter motion, 
go to their setting in the east when of less longitude thau the 
sun; when of greater, to their rising in the west. 

These sjiecifications arc of obvious meaning and evident correctness. 
The planets which have a slower motion thau the sun, and so are over- 
taken by him, make their last apjiearance in the west, after sunset, and 
,^emerge again into visibility in the cast, before suiiipse : of those which 
move more rapidly than the sun, the contrary is true : Venus and Mer- 
cury belong to either class, according as their apparent motion is retro- 
grade dr direct.* 

4. Calculate the longitudes of the sun and of the planet — in 
the v^est, for the time of sunset; in the east, for that ol sunrise — 

1 then make also the calculation of apparent longitude {drkkar- 
man) of the planet. 

5. Then the ascensional equivalent, in respirations, of the in- 
terval between the two (Jag^idntaraprdiyls) will give, when divid- 
ed by sixty, the degrees of time {kdldncds ) ; or, in the west, the 
ascensional equivalent, in respirations, of the interval between 
the two when increased each by six signs. 

Whether a planet will or will not be visible in the west after sunset, 
or in the east before sunrise, is in this treatise made to depend solely 
VOL. vr. • 47 
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upon the interval of time by which its setting follows, or its nsing pre^ 
cedes, that of the sun, or upon its distance from the sun in bbliqnC 
ascension ; to the neglect of those other circumstances— ‘as the declina* 
tion of the two bodies, and the distance and direction of the planet 
h:oin the ecliptic — which variously modif}'^ the limit of visibility as thus 
defined. The ascertainment of the distance in oblique ascension, then, 
is the object of the rules given in these verses. In explaining the 
method of the process, we will consider first the^case of a calculatson 
made for the eastern horizon. The time of sunrise having been deter- 
mined, the true longitudes and rates of motion of the sun and the planet 
in question arc found for that moment, as also the latitude of the planet. 
Owing to the latter’s removal in latitude from the ecliptic, it will not 
pass the horizon at the same moment with the point of the ecliptic 
which determines its longitude, and the point with which it does actu- 
ally rise must be found by a separate process. This is accomplished 
by calculating the apparent longitude of the planet, according to the * 
method taught in the sevontli chapter. There is nothing in the lan- 
guage of the text which indicates that the calculation is not to be made 
m full, as there prescribed, and for the given moment of sunrise : as so 
conducted, however, it would evidently yield an erroneous result ; for, 
the planet being above the horizon, the point of the ecliptic to which 
it is then referred by a circle through the north and south points of the 
horizon is not the one to which it was referred by the horizon itself at 
the moment of its own rising. The commentary removes this difficulty, 
by specifying that the akshadrlckarman, or that part of the process 
which gives the correction for latitude, is to be performed “only as 
taught in the first half-verse” — that is, according to the former part of 
vii. 8, which contains the rule for determining the amount of the correc- 
tion at the horizon — omitting the after process, by which its value is 
made to correspond to the altitude of the planet at the given time. 
Having thus ascertained the points of the ecliptic which rise with the 
sun and with jthe planet respectively, the corresponding equatorial inter- 
val, oy the distance of the planets in oblique ascension, is found by a 
rule already given (iii. 50). The result is expressed in respirations of 
sidereal time, which%rc equivalent to minutes of the equator (see above,"" 
i. 11-12); they are reduced to degrees by dividing by sixty: and the 
degrees thus found receive the technical name of ‘Uime-degrees ” 
{kdldnfds^ kdlahhdf/ds); they are also called below “degrees of setting” 
lasidnfds), and “degrees of visibility” (drfydnpds). 

If the jplanet for which the calculation is made has greater longitude 
than the sun, the process, being adapted to the time of sunset, and to the 
western horizon, requires a slight modification, owing to the fact that the 
equivalents of the signs in oblique aVeension (iii. 42-45) are given only 
as measured at the eastern horizon. Since 180 degrees of the ecliptic 
are always above the horizon, any given point of the ecliptic will set at 
the same moment that another 180*^ distant from it rises; by adding, 
then, six signs to the calculated positions of the sun and the planet, and 
ascertaining, by iii. 50, the ascensional difference of the two points so 
found, the interval between the setting of the sun and that of the planet 
will be determined. 
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Before going on to explain how^ from the result thus obtained, the 
time of the planet’s disappearance or re-appearance may be derived, the 
text defines the distances from the sun, in oblique ascension or “degrees 
of time,” at which each planet is visible. 

6. The degrees of setting (astdngds) are, for Jupiter, eleven ; 
for Saturn, fifteen ; for Mars, moreover, they are seventeen : 

7. Of Venus, the setting in the west and the rising in the east 
taRa place, by reason of her greatness, at eight degrees ; the 
setting in the east and the rising in the west occur, owing to her 
inferior size, at ten degrees : 

8. So also Mercury makes his setting and rising at a distance 
from the sun of twelve or fourteen degrees, according as he is 
retrograding or rapidly advancing. 

9. At distances, in degrees of time (Mhxhhdgds)^ greater than 
these, the planets become visible to men ; at less distances they 
become invisible, their forms being swallowed up (grasia) by the 
brightness of the sun. 

The moon, it will be noticed, is omitted here ; her heliacal rising and 
setting are treated of at the beginning of the next following chapter. 

In the case of Mercury and Venus, the limit of visibility is at a greater 
or less distance from the sun according as the planet is approaching its 
inferior or superior conjunction, the diminution of the illuminated por- 
tion of the disk being more than compensated by the enlargement of 
the disk itself when seen so mucli nearer to the earth. 

Ptolemy treats, in the last three chapters (xiii. 7-9) of his work, of 
the disappearance and reappearance of the planets in the neighborhood 
of the sun, and defines the limits of visibility of each planet when in 
the sign Cancer, or where the equator and ecliptic are nearly parallel. 
His limits are considerably different from those defined in our text, being, 
for Saturn, 14® ; for Jupiter, 12® 45' ; for Mars, 14® 30' ; for Venus and 
Mercury, in the west, 5® 40' and 11® 30' respectively. 

10. The difference, in minutes, between the numbers thus sta- 
ted and the planet's degrees of time {kdldngds\ when divided by 
the difference of daily motions — or, if the planet be retrograding, 
by the sum of daily motions — gives a result which is the time, in 
days etc. 

11. The daily motions, multiplied by the corresponding ascen- 
sional equivalents {tallagndsavas), and divided by eighteen hun- 
di wd, give-the daily motions in. time (kdlagati); by means of these 
is found the distance, in days ebe., of the time past or to come. 

Of these two verses, the second prescribes so essential a modification 
of the process taught in the first, that their arrangement might have 
been more properly reversed. If we have ascertained, by the previous 
niles, the distance of a planet in oblique ascension from the sun, and if 
we know the distance in oblique ascension at which it will disappear or 
re-appear, the interval between the p^von moment and that at which dis- 
appearance or re-appearance will take place may be readily found by 
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dividing by the rate of approach or separation of the two bodies the 
ference between their actual distance and that of apparition and disparl* 
tion : bnt the divisor must, of course, be the rate of approach in oblique 
ascension, and not in longitude. The former is derived from the latter 
by the following proportion : as a sign of the ecliptic, or 1800\ is to its 
equivalent in oblique ascension, as found by iii. 42-46, so is tl^ arc of 
the ecliptic traversed by each planet in a day to the equatorial equiva- 
lent of that arc. The daily rates of niption in oblique ascension thus 
ascertained are styled the “ time-motions” (Mlagati), as being commen- 
surate with the “ time-degrees” {k&ldnfds), 

12. Svati, Agastya, Mrgavyadha, Citra, dyesh^ha, Punarvasu, 
Abhijit, and Brahmahrdaya rise and set at thirteen degrees. 

13. Hasta, 9^’avana,’ the Phalgunis, ^^’^vishthS, Kohii;ii, and 
MaghS become visible at fourteen degrees ; also Vigakha and 
A5vini. 

14. Krttika, Anuradha (mditra)^ and Mula, and likewise Agle- 
shfi and Ardrfl (rdudrarhsha), are seen at fifteen degrees ; so, too, 
the pair of Ashadhas. 

16. Bharai;!!, Piishya, and Mrga<}irsha, owing to their faintness, 
are seen at twenty-one degrees ; the rest of the asterisms become 
visible and invisible at seventeen degrees. 

These arc specifications of the distances from the sun in oblique as- 
cension (kdlAnfds) at which the asterisms, and those other of the fixed 
stars whose positions were defined in the preceding chapter, make their 
heliacal risings and settings. The asterisms ^Ye are doubtless to regard 
as represented by their junction-stars (i/o^atdrd). The classification 
here made of the stars in question, according to their comparative mag- 
nitude. and brilliancy, is in many points a very strange and uiiaccount- 
ablo one, and by no means calculated to give us a high idea of the 
intelligence and care of those by whom it was drawn up. The first 
class, comprising such as arc visible at a distance of 13® from the sun, 
is, indeed, almost wholly composed of stars of the first magnitude ; one 
only, Punaiwasu ((i Geminorum), being of the first to second, and hav-* 
ing for its fellow one of the first (« Geminorum). But the second 
class, that of the stars visible at 14°, also contains four which ara of the 
first magnitude, or the first to second ; namely, Aldcharan ^(Rohini), 
Regulus (Magh5.), Deneb or ^ Leonis (Uttara-rhalguiii), and Atair or 
a Aquila) (Qravana) ; and, along wdth tliese, one of the second to third 
magnitude, d Lconis (Pfir\a-Phalguni), three of the third, and* one, 

* libne (Vi^fxkh^), of the fourth. Irt this last case, how^ever, it might 
be possible to regard a Librae, of\he second magnitude, as the star 
which is made to determine the visibility of the asterism. Among 
tlic stars of^the third class, again, which are visible at 15°, is one, 
o Orionis (Ardr^), which, though a variable star, does not fall below 
the first to second magnitude ; while with it are found ranked six stars 
of the third magnitude, or of the third to fourth. The class of those 
which are visible at 17°, and which are left unspecified, contains two 
stars of the fourth magnitude, but also tw^o of the second, one of which. 
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» Andromeda or y Pegasi (Uttara-BMdrapadl.), is mentioned below 
(v, 18) among those which are never obscured by the too near approach 

the sun. The stars forming the class which are not to be seen 
within 21® of the sun are all of the fourth magnitude, but they are no 
less distinctly visible than two of those in the preceding class ; and in- 
deed, Blmranl is palpably more so, since it contains a star of the third 
magnitude, which is perhaps (see above) to be regarded as its juiiction- 
stas. Since Agni, Brahma, Apimvatsa, and Apas are not specially men- 
tioned, it is to be a^uined that they all belong in the class of those 
visible at 17®, and they are so treated by the commentator : the first of 
them (<? Tauri) is a star of the second magnitude; for the rest, see the 
last note to the preceding chapter. 

Some of the apparent anomalies of this classification are mitigated or 
removed by making due allowance for the various circumstances by 
which, apart from its absolute brilliancy, the visibility of a star in the 
•sun’s neighborhood is favored or the contrary — such as its distance and 
direction from the equator and ecliptic, and the part of the ecliptic in 
which the sun is situated during its disappearance. Many of them, 
however, do not admit of such explanation, and wc cannot avoid regard- 
ing the whole scheme of classification as one not founded on careful 
and long-continued observation, but hastily and roughly drawn up in 
the beginning, and perhaps corrupted later by unintelligent imitators 
and copyists. 

16. The degrees of visibility {dre^ydm^ds)^ if multiplied by 
eighteen hundred and divided by the corresponding ascensional 
equivalent (udaydsavas)^ give, as a result, the corresponding de- 
grees on the ecliptic {kshetrdne^ds) ; by means of them, likewise, 
the time of visibility and of invisibility may be ascertained. 

This verse belongs, in the natural order of sequence, not after the pas- 
sage next preceding, with which it has no special connection, but after 
verse 11. Instead of reducing, as taught in that verse, the motions up- 
on the ecliptic to motions in oblique ascension, the ‘‘degrees of time” 
{kdlAn^AH) may themselves be reduced to their equivalent upon the cor- 
''responding part of the ecliptic, and then the time of disappearance or 
of re-appearance calculated as before, using as a divisor the sum or dif- 
ference- of daily motions along the ecliptic. The proportion by which 
the reduction is made is the converse of that before given ; namely, as 
the ascensional equivalent of the sign in which are the sun and the 
planet is to that sign itself, or 1800', so are the “degrees of visibility” 
{d-^''yanpds^,ov Jc&l&npds) of the planet to the equivalent distance upon 
that part of the ecliptic in which is then situated. The technical 
name given to the result of the proportion is kshetrdnpds : kshetra is lit- 
erally “ field, territory,” and the meaning of the compound may be thus 
paraphrased : “ the limit of visibility, in degrees, measured upon that 
part of the ecliptic which is, at the time, the territory occupied by the 
planets in question, or their proper sphere.” 

17. Their rising takes place in the east, and their setting in 
the west ; the calculation of their apparent longitude {drkkarman) 
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is to be made according to previous rules ; the as^rtainment of 
the time, in days etc., is always by the daily motion of the sun 
alone. 

This verse should follow immediately after verse 15, to which it at- 
taches itself in the closest manner. The dislocation of arrangement in 
the latter part of this chapter is quite striking, and is calculated to sug- 
gest a suspicion of interpolations. 

Tlie directions given in the verse require no a\'planation : they *are 
just such an adaptation of the processes already prescribed to the case 
of the fixed stars as that made in verse 14 of the last chapter. The 
commentary points out again that the calculation of the correction for 
latitude (akskadrkkarman) is to be made only for the horizon, or as 
stated in the first half-verse of the rule. 

18. Abhijit, Brahmahrdaya, Svati, Crava^a {vdishnava)j 
vishthfi (vdsava)^ andUttara-BhMrapaaa {ahirbudhnyo\ owing to® 
their northern situation, are not extinguished by the sun’s rays. 

It may seem that it would have been a more orderly proceeding to 
omit the stars here mentioned from the specifications of verses 12-15 
above ; but there is, at least, no inconsistency or inaccuracy in the double 
statement of the text, since some of the stars may never attain that dis- 
tance in oblique ascension from the sun which is there pointed out as 
their limit of visibility. We have not thought it worth the trouble to 
go through with the calculations, and ascertain whether, according to 
the data and methods of this treatise, these six stars, and these alone, 
of those which the treatise notices, would never become invisible at 
Ujjayini. It is evident, however, as has already been noticed above 
(viii. 20-21), that the star called Brahma or Prajapati (d Aurigie)is not 
here taken into account, .since it is 8® north of Brahmahrdaya, and con- 
sequently can not become invisible where the latter does not. 


CHAPTER X. 

or THE moon’s rising and setting, and of the elevation 

OF HER CUSPS. 

CoNTETJTS 1, of the heliacal rising and setting of the moon ; 2-6, how to find the 
interval from sunset to the setting or nsing of the moon ; 6-8, method of deter- 
mining the moon’s relative altitude and distance from the sun at sunset ; 9, to as- 
certain the measure of the illuminated ^art of her disk ; 10-14, method of delin- 
eating the moon’s appearance at sunset; 16, how to make the same calculatkm 
and delineation for sunrise. 

1. The calculation of the heliacal rising (udaya) and setting 
(a5ia) of the moon, too, is to be made by the rules already given. 
At twelve degrees’ distance from the sun she becomes visible in 
the west, or invisible in the east. 
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In determining the time of the moon’s disappearance in the neighbor- 
hood of the sun, or of her emergence into visibility again beyond the 
sphere of his rays, no new rules are required ; the same methods being 
employed as were made use of in ascertaining the time of heliacal set- 
ting and rising of the other planets : they were stated in the preceding 
chapter. ^ The definition of the moon’s limit of visibility would have 
been equally in order in the other chapter, but is deferred to this in 
order that the several processes yi which the moon is concerned may 
be brought together.* The title of the chapter, frngonnatyadkikdra^ 
“chapter of the elevation of the moon’s cusps” (fpiga^ literally “horn”), 
properly applies only to that part of it which follows the fifth verse. 

The degrees spoken of in this verse are, of course, “ degrees of time” 
(k&Mnfds), or in oblique ascension. 

2. Add six signs to the longitudes of the sun and moon re- 
•spectively, and find, as in former processes, the ascensional equiv- 
alent, in respirations, of their interval (lagndntardsavas) : if the 
sun and moon be in the same sign, ascertain their interval in 

^ minutes. 

3. Multiply the daily motions of the sun and moon by the re» 
suit, in nfidis, and divide by sixty; add to the longitude of each 
the correction for its motion, thus found, and find anew their in* 
terval, in respirations ; 

4. And so on, until the interval, in respirations, of the sun 
and moon is fixed ; by so many respirations does tlie moon, in 
the light half-month {guJda), go to her setting after the sun. 

5. Add half a revolution to the sun’s longitude, and calculate 
the corresponding interval, in respirations : by so many respira* 
tions does the moon, in the dark half-month {Jcrshnapaksha)^ come 
to her rising after sunset. 

The question here sought to be solved is, how long after sunset upon 
any given day will take place the setting of the moon in the crescent 
half-month, or from new to full moon, and the rising of the moon in 
"^the waning half-month, or from full to new moon. The general process 
is the same wdth that taught in the last chapter, for oMaining a like 
result as regards the other planets or fixed stars : we ascertain, by the 
rules of the seventh chapter — applying the correction for the latitude 
according to its value at the horizon, as determined by the first part of 
vii. S — the point of the ecliptic which sets with the moon ; and then the 
distance in oblique ascension betweep this and the point at which the 
sun set will measure the required interval of time. An additional cor- 
rection, however, needs to be applietf to the result of this process in the 
case of the moon, owing to her rapid motion, and her consequent per- 
ceptible change of place between the time of sunset and that of her own 
setting or rising : this is done by calculating the amount of her motion 
during the interval as first determined, and adding its equivalent in ob- 
lique ascension to that interval ; then calculating her motion anew for 
the increased interval and adding its ascensional equival^t — and so on, 
until the desired degree of accuracy is attained. 
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proem thns explained, however, is not precisely that which is 
prescribed in the text. We are there directed to calculate the amount 
of motion both of the sun and moon during the interval between the 
setting of the sun and that of the moon, and, having applied them to 
the longitudes of the two bodies, to take the ascensional equivalent of 
the distance between them in longitude, as thus doubly corr^ted, for 
the precise time of the setting of the moon after sunset. In one point 
of view this is false and absurd ; for, when the sun has once passed^the 
horizon, the interval to the setting of the moon will be affected only by 
her motion, and not at all by his. In another light, the process does not 
Jack reason : the allowance for the sun’s motion is equivalent to a reduc- 
tion of the interval from sidereal (ndkshatra) time to civil, or true solar 
(sdvana) time, or from respirations which arc thirty-six-hundreths of the 
earth’s revolution on its axis to such as are like parts of the time from 
actual sunrise to actual sunrise. But such a mode of measuring time is 
unknown elsewhere in this treatise, which defines (i. 11-12) and employs® 
sidereal time alone, adding (ii. 59) to the sixty nMis which constitute a 
sidereal day so much sidereal timo as is needed to make out the length 
of a day tliat is reckoned any other method. It seems necessary, , 
then, either to suppose a notable blunder in this passage, or to recognize 
in it such a departure from the usual methods of the treatise as would 
show it to be an interpolation. Probably the latter is the alternative to 
be chosen : it is, at any rate, that which the commentator prefers: he 
pronounces the two verses beginning with the second half of verse 2, 
and ending at the middle of verse 4, to be spurious, and the true text of 
the SiddhSnta to comprise only the first half of verse 2 and the second 
of verse 4 ; these would form together a verse closely analogous in its 
method and expression with verne 5, which teaches the like process for 
moon-rise, in the waning half-month. Fortified by the authority of the 
commentator, wo are justified in assuming that the Shrya-Siddh^inta , 
originally neglected, in its process for calculating the time of the moon’s 
setting, her motion during the interval between that time and sunset, 
and that the omission was later supplied by another han4t foom some 
other treatise, wdiieh reckoned by solar time instead of sidSsiSfd. " This 
does not, however, explain and account for the second half of liie second 
verse; which, if it has any meaning at all, different from that conveyed 
in the former part of the same verse, seems to signify tlmt when ,the sun 
and moon are so near one another as to be in the same sign, the discord- 
ance between distances on the ecliptic and their equivalents upon the 
equator may he neglected, and the difference of longitude in miimtes 
taken for the interval of time in respirations. 

If the time is between new and full moon, the object of the process is 
to obtain the interval from sunset io the setting of the moon; as both 
take place at the western horizon, the tw o planets are transferred to the 
eastern horizon, in order to the mejusurement of their distance in ascen- 
sion : if, on the other hand, the moon has passed her full, the time of 
moonrise is sought; here the sun alone is transferred, by the addition of 
180® to his longitude, to the eastern horizon, as taught in verse 5. The 
equation to be applied to the longitude of both planets is found by the 
familiar propoiliou — as sixty niidis are to the given interval in n&dts, so 
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Js tbe true daily motion of the planet to its actual motion during tbxit 
interval. 

6. Of the declinations of the sun and moon, if their direction 
be the same, take the difference; in the contrary case, take the 
sum; the corresponding sine is to be regarded as south or north, 
according to the direction of the moon from the sun, 

• 7. Multiply this by the l^ypothenuse of the moon’s mid-day 
shadow, and, wheh it is north, subtract it from the sine of lati- 
tude (aksha) multiplied by twelve ; when it is south, add it to 
the same. 

8. The result, divided by the sine of co-latitude (/awftcr), gives 
the base {hhuja)^ in its own direction; the gnomon is the perpen- 
dicular (jeoti) ; the square root of the sum of their squares is the 
hypothenuse. 

In explaining the method of this process, wc shall follow the guidance 
of the commentator, ])ointing out afterwards Avherein he varies from 
the strict letter of the text : for illustration we refer to the accompany- 
ing figure (Fig. 

The figure represents the south-western quarter of the visible sphere, 

seen fts ]>rojected upon the 
plane of tlii‘ meridian; Z being 
the zenith, Y the south point, 
W Y the intersection of the 
horizontal and meridian planes, 
and W the ]>r()je(*t ion of the 
west point. Let Z Q equal the 
latitude of the place of obser- 
vation, and let QT and QO be 
the declinations of the sun and 
moon respectively, at the given 
time : then W Q, S T, ainl N O 
will be the projoetions of the 
equator and of the diurnal cir- 
cles of the sun and moon. Sup- 
pose, now', the sun to be upon 
the horizon, at S, and the moon 
to have a certain altitude, being at M : draw from M the perpendicular 
to tae plane of the horizon M L, and join MS: it is required to know 
the relation to one another of the^three sides of the triangle SLM, in 
order to the delineation of the mJon’s appearance when at M, or at the 
moment of sunset. 

Now M L is evidently the sine of the moon’s altitude at the given 
time, which may be found by methods already more than once described 
and illustrated. And S L is composed of the two parts S N and N L, of 
which the former depends upon the distance of tlie moon in declination 
from the sun, and the latter upon the moon’s altitude. But S N is one 
of the sides of a right-angled triangle, in which the angle NS6 is cc^ual 
to the observer’s co-latitude, and N 6 to the sum of the sine of declina- 
tion of the sun, cb or W a, and that of the moon, N c. Hence 
von. VI. 48 
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or sin eo*lat. : sum of sines of decl. : : R ; S If 

Miul S K 3B (R X »um of sines of decl.) -f* sin co-lat. 

Ib like manner, since, in the triangle M N L, the angles at M and HT 
are lespectivelj equal to the observer’s latitude and co-latitude, 

sinMNL:8inLMN::ML:IfL 
or sin co-lat. : sin. lat. : : sin alt. : N L 

and N L ss (sin alt. X sin lat.) -r- sin co-lat. 

We have thus found the values of M L and the two parts of S L in 
terms of the general sphere, or of a circle whose radius is tabular radius : 
it is desired farther to reduce them to terms of a circle in which M L 
shall equal the gnomon, or twelve digits. And since the gnomon is 
equal to the sine of altitude in a circle of which the hypothenuse of the 
corresponding shadow is radius (compare above, iii. 25-27 etc.), this re- 
duction may he effected by multiplying the quantities in question by the 
hypothenuse of the shadow and dividing by radius. That is to say, rep- 
resenting the reduced values of S N and N L by a n and n I respectively, 
R : hyp. ehad. . : M L : gnom. 

R : hyp. shad. : : S N : in 
R ; ^p. shad. : : N L • n / 

Substituting, now, in the second and third of these proportions the val- 
ues of S N and N L found for them above, and substituting also in the 
third the value of the hypothenuse of the shadow derived from the first, 
we have 


R : hyp. shad. : : 


R X sum sin decl , ^ R X snom. 

: m, and R : — 

sin co-lat. sin ait. 


which reduce to 


Bin alt. X sin lat. , 

: ; — : m 

Bin co-lat. 

♦ 


hyp. shad. X sum sin decl. . , sin lat. X gnom* 

1 , AQQ We ' I A 

8 in co*lat 8111 co*lat. 


Hence, if the perpendicular M L be assumed of the constant value of the 
gnomon, or twelve digits, we have 

or (lyp shad X snm sin decl.) 4 * (sin lat. X gnom.) 

sm co-lat. 


In the case thus far considered the sun and moon have been supposed 
upon opposite sides of the equator. If they are upon the same side, 
the sun setting at S', or if their sines of declination, S'rf and N c, are of 
the same direction, the value of S' N, the corresponding part of the 
base S'L, will be found by treating iq the same manner as. before the 
difference of the sines, S'e, instead qf their sum. In this case, too, the 
value of 8'e being north, S'N will have to be subtracted from NL to 
give the base S' L. Other positions of the two luminaries with respect 
to one another are supposable, but those which we have taken are suj£« 
cient to illustrate all the conditions of the problem, and the method of 
its solution. 

It Is evident that, in two points, the process as thus explained by the 
commentator is discordant with that which the text prescribes. The 
latter, in the first place, tells us to take, not the sum or difference of the 
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iliies of declination, but tbe sine of tlie sum or difference of declinations, 
as the side 5 N of the triangle S N 6. This seems to be a mere inaccu- 
racy on the part of the text, the difference between the two quantities, 
which could never be of any great amount, being neglected : it is, how- 
ever, very hard to see why the less accurate of the two valuations of the 
quantit)^ question should have been selected by the text ; for it is, if 
anything, rather less easy of determination than the other. The other 
discordance is one of much moiie magnitude and importance : the text 
speaks of the “hypothenuse of the moon's mid-day snadow” (madhtf&h- 
mnduprabkdkarna), for which the commentary substitutes that of the 
shadow cast by the moon at the given moment of sunset. The com- 
mentator attempts to reconcile the discrepancy by saying that the text 
means here the moon’s shadow as calculated after the method of a noon- 
shadow ; or again, that the time of sunset is, in effect, the middle of the 
day, since the civil day is reckoned from sunrise to sunrise : but neither 
of these explanations can be regarded as satisfactory. The commenta- 
tor farther urges in support of his understanding of the term, that we 
are expressly taught above (vii. 11) that the calculation of apparent 
longitude (drkkarman) is to be made in the process for finding the ele- 
vation of the moon’s cusps ; while, if the hypothenuse of the moon’s 
meridian-shadow be the one found, there arises no occasion for making 
that calculation. It seems clear that, unless tbe commentator’s under- 
standing of the true scope and method of the whole process be errone- 
ous, the substitution which he makes must necessarily be admitted. This 
is a point to which we shall recur later. 

9. The number of minutes in the longitude of the moon di- 
minished by that of the sun gives, when divided by nine hun- 
dred, her illuminated part {<^ukld) : this, multiplied by the num- 
ber of digits (angula) of the moon’s disk, and divided by twelve, 
gives the same corrected {sphuta). 

The rule laid down in this verse, for determining the measure of the 
illuminated part of the moon, applies only to the time between new 
moon and full moon, wlicn the moon is less than 180® from the sun: 
when her excess of longitude is more than 180®, the rule is to be ap- 
plied as stated ])elow, in verse 15. As the whole diameter of the moon 
is illuminated wdien she is half a revolution from the sun, one half 
her diameter at a quarter of a revolution’s distance, and no part of it at 
the time of conjunction, it is assumed that the illuminated portion of her 
diameter will vary as the part of 180® by which she is distant from the 
; and hence that, assuming the measure of the diameter of her 
disk to be twelve digits, the number# of digits illuminated may be found 
by the following proportion : as half a revolution, or 10,800', is to 
twelve digits, so is the moon’s distance from the sun in minutes to the 
corresponding part of tlie diameter illuminated : the substitution, in the 
first ratio, of 900 : 1 for 10,800 : 12, gives the rule as stated in the text. 
Here, it will be noticed, we have for the first and only time the Greek 
method of measuring the moon’s diameter, by equal twelfths, or digits : 
from this scale a farther reduction is made to the proper Hindu scale, as 
determined by the methods of the fourth chapter (see above, iv. 2-3, 26), 
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by anothet proportion : as twelve is to the true diameter in digi^^ so is , 
the result already found to the true measure of the part of the diameter 
illaniinated. 

It is not to be wondered at that the Hindus did not recogni^ the «1- 
lipticity of the line forming the inner boundary of the moon’a^umina^ 
ted part : it is more strange that they ignored the obvious flfeftt that, 
while the illuminated portion of the moon’s spherical surface visible from 
the earth varies very nearly as her distance from the sun, the appar^i 
breadth of the bright part of her disk, in which that surface is seen pro- 
jected, must vary ratlier as the versed sine of her distance. 

10. Fix a point, calling it the snn : *from that lay off the base, 
in its own proper direction ; then the perpendicular, toward the 
west; and also the hypothenuse, y^assing through the extremity 
of the perpendicular and the central point. 

11. From the point of intersection of the perpendicular and 
the hypothenuse describe the moon’s disk, according to its di* 
mensions at the given time. Then, by means of the hypothe- 
nuse, first make a determination of directions; 

12. And lay off upon the hypothenuse, from the point of its 
intersection with the disk, in an inward direction, the measure of 
the illuminated part : between the limit of the illuminated part 
and the north and south points draw two fish-figures {maisya) ; 

13. From the point of intersection of the lines passing through 
their midst describe an arc touching the three points : as the disk 
already drawn appears, such is the moon upon that day. 

14. After making a determination of directions by means of 
the perpendicular, point out the elevated {imnaia) cusp at the 
extremity of the cross-line : having made the yierpendicular 
(Jeotj) to be erect {rninata)^ that is the appearance of the moon. 

If). In the dark half- month subtract the longitude of the sun 
increased by six signs from that of the moon, and calculate, in 
the same manner as before, her dark part. In this case lay off^ 
the base in a reverse direction, and the circle of the moon on the * 
^est. 

Having made the calculations prescribed in the preceding passages, 
wc arc now to project their results, and to exhibit a representation of 
the moon as she will appear at the gi\cn tiine. The annexed figure 
(Fig. 5-3) will illustrate the method pf the projection. 

Wc first fix upon a point, as S, wliich sliall represent the position of 
the sun’s centre upon tlic western horizon at tlie moment of sunset, and 
wc determine, in the manner tanght at the beoinning of the third chap- 
ter, the lines of cardinal direction of which it is the centre. From this 
point wc then lay ofi' the base (bhtija) S L, according to its value in dig- 
its as ascertained by the previous piocess, and northward or southward, 
according to its true direction as determined by tlie same process. From 
L, its extremity, is laid off the perpendicular which has the fixed 

value of twelve digits. This, being a line perpendicular to the pl^e of 
the horizon, may be regai’ded as having no proper direction of 
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upon the surface of projection : but the text directs us to lay it off \v||| 
PI ..3 "ward from L, apparently in order that 

the observer, standinjy upon the east- 
ern side of his base S L, and looking 
\ ^ westward toward the setting sun, 

^ j \ , may have his figure duly before him. 

y ; The western extremity of tlic perpen- 

^ ^ /' dicular, M, represents the moon’s 

' r, place, and from that as a centre, and 

with a radius equal to the semi-diam- 
eter of the moon in digits, as ascer- 
^ tained by calculation for the given 
moment, a circle is described, repre- 
senting the moon’s disk. Next we 
are to prolong the hypothenuse, S M, to c, and to draw, by the usual 
means, the line sn at right angles to it : the directions upon the disk 
thus determined by the hypothenuse, as the text phrases it, are called by 
the commentary “moon-directions” (candradifus). The sun being at S, 
the illuminated hah‘ of the moon’s circumference will be sw7f^ the cusps 
will be at s and and w will be the extremity of the diameter of great- 
est illumination. From then, lay off upon the liypothennse an amount, 
tt} X, equal to the measure in digits of the illuminated part of the diam- 
eter, and through «, ir, and n describe an arc of a circlo, in the manner 
already more than once explained (sec above, xi. 14-10) ; the crescent 
swnx will represent the amount and direction of llie moon’s illumina- 
ted part at the given time. Now we once more make a determination 
of diiections upon the disk according to the perpendicular L M ; that is 
to say, we prolong LM to e\ and draw s' n' at right angles to it: the 
directions thus established are styled in the commentary ** sun-directions” 


(suryadirMi^\ although without obvious pro])riety : they might ratlier be 
called “ap})aront directions,” or “ directions on the s])here,” since n' 
should represent a line parallel witli the horizon, and ii) e' one pciqicndicn- 
lar to it. The lino s' n' is called in the text the cross-lino” [Uryakmtra)^ 
and whichever of 1 lie moon’s cusps is found upon that line is, wo are told, to 
be regarded as the elevated [umtala) cusp, the otlicr being the depressed 
one (nata), Wlicnexer there is any base [hhuja)^ as S L, or wdicnevcr 
the nnaon and sun arc not upon tlic same vertical line M L, there will 
take place, of course, a tilting of the moon’s disk, by vvliich one of her 
cusns wdll be raised higher above the horizon than the other ; the rela- 
tive yalue of the base to the. perpendicular will determine the amount of 
tl > tilting, and of the deflection of the points of direction nesw from 
n* e' s' w' \ and the elevated cusp vvijl always be that upon the same side 
of the perpendicular on which tlie base lies. AVhat is meant by the 
latter half of verse 14 is not altogether clear. The commentator explains 
it in quite a different manner from that in which wc liavo translated it : 
he understands koii as meaning in this instance “ cusp,” which signifi- 
cation it is by derivation well adapted to bear, and docs actually receive, 
although not in any other passage of this treatise ; and he explains the 
verb krlvd^ “having made,” by drsktvd, “having seen”: the phrase 
trould then read “beholding the elevated cusp.” We cannot accept 



explanation as a plausible one : to us the meaning seema i^ee te; 
^at whereas, in the projection, the perpendicular LM is dtawn 
on a horizontal surface, we are, in judging of the projection as an actual 
representation of the moon’s position, to conceive of that line as 
erected, set up perpendicularly. 

We have thus far only supposed a case in which the calculations are 
made for the moment of sunset, the situation of the moon bein^ in the 
western hemisphere of the heavens, the text, however, there is noth- 
ing whatever to limit or determine the time of calculation, and it is evi- 
dent that the process of finding the base and perpendicular will be pre- 
cisely the same, if S (Fig. 32) be taken upon the eastern horizon, and 
the triangle S L M in the eastern hemisphere. The last verse supposes 
these to be the conditions of the problem, and lays down rules for de- 
termining in such a case the amount of illumination, and for drawing the 
projection. As regards the measure of the illuminated part, wc are to 
follow the same general method as before, only substituting for the 
moon’s distance in longitude from the sun her distance from the point 
of opposition, and regarding the ncsult obtained as the measure of that 
part of the diameter which is obscured (ari/a, “ black”) ; since, during 
the waning half-month, darkness grows gradually over the moon’s face 
in the same manner as illumination had done during the crescent half- 
month. But why the base (hhvja) is now to be laid off in the opposite 
to its calculated direction, we find it very bard to see. The commenta- 
tor says it is because all the conditions of the problem are reifersed by 
our having to calculate and lay off the obscured, instead of the illumina- 
ted, part of the moon’s disk : but the force of this reason is not apparent. 
The establishment in the projection of a point representing the position 
of the sun is, in effect, the one condition which sufficiently determines 
all the rest : if we are to make a projection corresponding to that 
drawn in illustration of the other case, wc ought, it should seem, to 
draw the base in its true direction, and, stationing the observer upon the 
western side of it, looking eastward, to lay off the perpendicular away 
from him, toward the east ; and then to proceed as before, only measur- 
ing the obscured part of the diameter from its remoter extremity, in- 
stead of from that next the sun. This latter direction is regarded by 
the commentator as actually conveyed in the final clause of vem he 
interprets ‘Hhe circle {mandala) of the moon” to mean the dark«p^ of 
the moon’s disk, or that which is to be pointed out as increasing during 
the waning half-month, and “ on the west” to mean on the western side 
of the complete disk, which is the side now turned away from the sun. 
It seems to us exceedingly questionable whether the passage fairly admits 
of this interpretation, but we have no’ other explanation of It to offer — 
unless, indeed, it is to be looked upon as a virtual repetition of the for- 
mer direction to lay off the perpendicular, which determines the posi- 
tion of the moon’s disk, towards the west. 

' We must confess that we feel less satisfied with our comprehension of 
the scope and methods of this chapter than of any that precedes it. We 
are disappointed at finding the result arrived at one of so indefinite a 
character, and of so little significance. The whole laborious calbalation 
aeems to be made simply for the sake of delineating the appearance of 
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tbe moon at a giren moment, and pointing out which of her two hori^l 
has the greater altitude. No determination is made of the amount of 
angular deflection, upon which any consequences, meteorological, astro- 
logical, or of any other character, could be founded ; nor is any hint 
given of the way in which the results of the process are to be turned to 
account ^Moreover, while the object aimed at seems thus to be merely 
a projection, a time is selected at which the moon is not ordinarily visi- 
ble^ so that she can nqjb be seen to*exhibit an accordance with her deline- 
ated appearance ! Once more, the whole process is an extremely taulty 
one : it is, in fact, only when the moon is herself at the horizon that her 
visible disk can be regarded as in the same plane with lines parallel with 
wad perpendicular to the horizon, or that e' w* and W a' (Fig. 33) repre- 
sent actual directions upon her face : anywhere else, the relations of the 
moon^s disk at M in the first figure (Fig. 32) and at M in the other fig- 
ure (Fig. 33) are so difierent that the latter cannot fairly represent the 
^former. It would seem, indeed, as if the moment of the moon’s own 
setting or rising were the one for which such a calculation and projec- 
tion as this would have most significance : at that time, the disappear- 
ance or appearance of one of her horns before the other would be such 
a phenomenon as might seem to a Hindu astronomer worth the trouble 
of delineating, as a decisive proof of the accuracy of his scientific 
knowledge. We have not found it possible, however, to make the rules 
of the text apply to such a case, and the commentary is explicit in its 
definition^f the time of the calculation, as sunset or sunrise alone, to 
the exclusion of any other moment. But the discordance existing at 
more than one point in the chapter between the text and the commen- 
tary suggests the conjecture that the original design of the one and the 
traditional interpretation of it represented by the other may be at vari- 
ance, and we are not without suspicions that the text may have been 
altered, so as not now fairly and accurately to represent any one consist- 
ent process. A better understanding of the general object of the calcu- 
lation and the use made of its results, and an acquaintance with the so- 
lutions of the problem presented by other astronomicjvl treatises, might 
throw additional light upon these points ; but we are not able at present 
fully to avail ourselves of such assistance, nor is the importance of the 
subject such as to render incumbent upon us its fuller elucidation. 


CHAPTER XI. 

OF CEBTAIN MALIGNANT ASIr^t^TS OF THE SUN AND MOON. 

Contents 1~6, defioition and description of the malignant aspects of the sun and 
moon, when of equal declination; to find the longitude of the sun and 
moon when their declinations are equal; 12-13, to ascertain the corresponding 
time ; 14-15, to determine the duration of the aspect, and the moment of its be- 
ginning and end; 16-18, its continuance and its influences; 19, when such an as- 
pect may occur more than once, or not at all ; 20, occurrence of the yoga of like 
mune and character; 21, of unlucky points in the circle of asterisms; 22, caution 
«s to these unlucky aspects and points; 28, introductory to the following chapters. 
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^ 1. When llie sun and moon are upon the same side of either 
solstice, and when, the sum of their longitudes being a circle, 
they are of equal declination, it is styled vdidhrla. * 

2. When the moon and sun are upon opposite sides of either 
solstice, and their minutes of declination are the same, it is 
vyatipdta, the sum of their longitudes being a half-circle. 

8. Owing to the mingling of the nets ot their equal rays, Jthe 
fire arising from the wruthlulncss*‘of their gaze, being driven on 
by the provector {pravc0ia)j is originated unto the calamity of 
mortals. 

4. Since a fault (p^) at this time often causes the destruction 
of mortals, it is knoi^ as vyatipdla, or, by a difference of title, 
vdidhrLi ^ 

6. Being black, of frightful shape, bloody-eyed, big-bellied, the 
source ofnnisfortune to all, it is produced again and again. 

Of all the chapters in the treatise, this is the one which has least in- 
terest aiul value. It is st 3 lcd pdlddhlkdra^ ‘‘ chapter of the paias'' and 
concerns itself with giving a description of the malignant character of 
the times when the sun and moon have equal declination, upon the same 
or opposite sides of tlie (Mpiator, and wdth laying down rules by which 
the time of occurrence of those malignant aspects may be calculated. 
The latter part alone properly falls within the provinej^ of an^stronom- 
ical treatise like the present : the other w^ould better nave been left to 
w'orks of a professedly astrological character. The term pdla., applied to 
the aspects in question, means literally “fall,” and hence akid either 
“fault, transgression,” or “cfftamity.” We have often met with it above, 
in the sense of “ node of a planet’s orbit”; as so used, it was probably first 
applied to the moon’s nodes, because thc>^ w'ere the points of danger in 
her revolution, near which the sun or herself was liable to fall into the 
jaws of Rtihu (see above, iv. 6) ; and it was tlien transferred also, thougli 
without the same reason, to tlie nodes of the other planets. As it is 
employed in this cliapter, we translate it simply “ aspect.” Why the 
time when the sun and moon are equally distant from the equator should 
be looked uj)on as so especially unfortunate is not easy to discover, not- 
withstanding the lucid explanation furnished in the third verse. For the 
“provector” (jomva/iu), the wind which cames the planets forward in 
their orbits, see above, ii. 3. When the equal declinations are of oppo- 
site direction, the aspect is denominated voidhrta, or vmdhrii. This 
word is a secondary derivative from vidhrti, “ holding jipart, withhold- 
ing,” or from vidhria : it has been* noted abov'c (under ii. 65) as the 
name of the last yor/a ; and its use here is not discordant with that, 
since the twenty -sev enth yoga also occurs when the sum of the longi- 
tudes of the sun and moon is 300°. The title of the other aspect {pdta)^ 
which occurs when the snn and moon arc equally removed from the 
equator upon the vsaine side of it, is vyaltpd(a, vvhicli may be rendered^ 
“ very excessive sin or calamity.” This t<>o, is tlie name of one of the 
yogas, but not of that one which occurs when the sum of longitudes of 
the sun and moon is 180®; the discordance gives occasion for the 6x- 
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planation contained in verse 20, below. The specific/ition of the text, 
that the aspects take place when the sutn of longitudes equals a circle 
or a half-circl% respectively, or when the two luminaries are equally dis- 
tant from either solstice, or either equinox, is not to be understood as 
exact : this would be the case if the moon had no motion in latitude ; 
but owin^;^ to that motion, the equality of declinations, which is the main 
thing, occurs at a time somewhat removed from that of equality of dis- 
taAce from the equinoxes: the latter is called in the commentary ma- 
dhyopdta, the mean occurrence of the aajpct.’’ The terms translated 
by us “ upon the same and upon the opposite sides of either solstice ” 
are ekdyanagata and viparitdyamgata^ literally situated in the same 
and in contrary ayanas'\' ayana being, as ali^ady pointed out (end of 
note to iii. 9-12), the name of the halves i^o which the ecliptic is 
divided by the solstices. 

6. When the longitudes of the sun and moon, being increased 
by the degrees etc. found for the coincidence of the solstice with 
its observed place, are together nearly a circle or nearly a half- 
circle, calculate the corresponding declinations. 

7. Then, if the declination of the moon, she being in an odd 
quadrant, is, when corrected by her latitude '{vikshepa)^ greater 
than the declination of the sun, the aspect {pdta) is already past; 

8. If less, it still to come : in an even quadrant, the contrary 
is the c^e. Tr the moon’s declination is to be subtracted from 
her latitude, the rules as to tlic quadrant are to be reversed. 

As in other processes of a similar character (sec above, iv. 7-8 ; vii. 
2-6), we arc supposed to have found by trial, for the starting-point of 
the present calculation, the midnight next preceding or following the 
occurrence of the aspect in question, and to have determined for that 
moment the longitudes and rates of motion of both bodies, and the 
moon\s latitude. In finding the longitudes, wx are to apply the correc- 
tion for precession ; this is the meaning of the expression in verse 6, 
drktulyasMhitdn^ddi, which may be literally translated “ degrees etc. 
calculated for accordance with observed place”; the reference is to tjie 
similar expression for the precession contained in iii. 11. Next the de- 
clinations arc to he found, and that of the moon as corrected for her lat- 
itude. And since, in the odd quadrants — that is to say, the first and 
thir h counting from the actual vernal equinox — declination is increasing, 
while in the o^ers it is decreasing, if the declination in an odd qnad- 

: of the moBn, the swifter movyfg body, is already greater than that 
of the sun, the time of equality of declination is evidently already past, 
and the converse. But if, on the other hand, the moon’s declination ' 
(using that term in its Hindu sense) is so small, and her latitude so 
great, being of opposite directions, that her actual distance from the 
^ equator is measured by the excess of the latter above the former, and so 
^is of direction contrary to .that of her declination, then, as declination 
increases, distance from the equator diminishes, or the contraiy, and the 
conditions as formerly stated are reversed throughout. 

VOL, VI. 49 
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9. Multiply the sines of the two declinations by radius, and di- 
vide by the sine of greatest declination ; the difference of the 
arcs corresponding to the results, or half that difference, is to be 
added to the moon’s longitude when the aspect (pdta) is to come ; 

10. And is to be subtracted from the moon’s longitude when 
the aspect is past. If the same quantity be multiplied by the 
sun’s motion and divided by the moon’s motion, the result is jan 
equation, in minutes, which is to be applied *to the sun’s place, 
in the same direction as the other to the moon’s. 

11. So also is to be applied, in the contrary direction, a like 
ecfuation to the place of the moon’s node. This operation is to 
be repeated, until the declinations of the two bodies come to be 
the same. 

By this process are ascertained the longitudes of the sun and moon » 
at the time when their declinations are equal. Its method may be briefly 
explained as follow^ At the mi4night assumed as the starting-point of 
the whole calculation there is found to be a certain difference in the 
two declinations : we desire to determine how far the paths of the two 
luminaries must be traced forward or back'ward, in order that that differ- 
ence may be removed ; and this must be effected by means of a series 
of approximations. We commence our calculation with the moon, as 
being the body of more rapid motion. By a proportion the inverse of 
that upon which the rule for deriving the declination from the longitude 
(ii. 28) is founded, we ascertain at what longitude the moon would have 
the sun’s actual declination, and at what longitude she would have 
her own actual declination, as corrected by her latitude : the difference 
between the two results is a measure of the amount of motion in longi- 
tude, forward or backward, by which she would gain or lose the differ- 
ence of declination, if the sun remained stationary and her own latitude 
unchanged. Since, however, that is not the case, we are compelled to 
calculate the corresponding motion of the sun, and also the moon’s lati- 
tude in her new position ; and in order to the latter, we must correct the 
place of the node also for its retrograde motion rfuring the^ interval. 
The motions of the sun and node arc found by the following proportion : 
as the moon s daily motion is to that of the sun, or to that of the node, 
so is the correction applied to the moon’s place to that which ihust be 
applied to the place of the sun, or to that of the node. A new set of 
positions in longitude having thus been found, the declinations are again 
to be calculated, and Uie same approximative process repeated — and so 
on, until the desired degree of accuVacy is attained. 

The text permits ns to apply, ai the correction for the place of the 
moon, either the whole or the half of the difference of longitude found 
as the result of the first proportion : it is unessential, of course, in a 
process of this tentative character, what amount we assume as that of 
the first correction, provided those which we apply to the places of the 
sun and i^de be made to correspond with it : and there may be cases 
in which we should be conducted more directly to the final result of the 
process by taking only half of the difference. 
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12. The aspect (pdta) is at the time of equality of declinations ; 
if, then, the moon’s longitude, as thus increased or diminished, 
be less than •her longitude at midnight, the aspect is past ; if 
greater, it is to come. 

13. The minutes of interval between the moon’s longitude as 
finally established and that at midnight give, when multiplied 
bji sixty and divided by the rnoon’s daily motion, the time of the 
aspect, in nadis. • 

We had thus far found only the longitudes of the sun and moon at 
the time of equality of declination, and not that time itself : the latter 
is now derived from the former by this proportion : as the moon’s daily 
motion is to a day, or sixty nMis, so is the difference between the 
moon’s longitude at midnight and at the time of the aspect to the inter- 
val between the latter time and midnight. 

14. Multiply the half-sum of the dimensions {mdna) of the sun 
and moon by sixty, and divide by the difference of their daily 
motions : the result is half the duration (sthiti\ in nadis etc. 

15. The corrected {sphuta) time of the aspect (pdta) is the mid- 
dle : if that be diminished by the half-duration, the result is the 
time of the commencement ; if increased by the same, it is the 
time of the end. 

16. The time intervening between the moments of the begin- 
ning and end is to be looked upon as exceedingly terrible, hav- 
ing the likeness of a consuming fire, forbidden for all works. 

The continuance of the centres of the sun and moon at the point of 
equality of declination is, of course, only #nomentary ; but the aspect 
and its malignant inthiences arc to be regarded as lasting as long as there 
is virtual contact of the two disks at that point, or as long as a central 
eclipse of the sun would last if it took place there. Its half-duration, 
then, or the iiiton al from its middle to its beginning or end respectively, 
is found by a propertion, as follows : if in a day, or sixty naejis, the two 
centres of the sun and moon become separated by a distance which is 
equal to the difference of their daily motions, in Low many n^dis will 
they become separated by a distance which is equal to the sum of their 
semi-diam.eters ? or 

diff. d. motions : 60 • * sum semi-diam. : half-duration 
And if this amount be subtracted from and added to the time of equal- 
declination, the results will h j the moments at which the aspect 
will begin and end respectively. * 

Such is the plain and obvious meaning of the text in this passage. 
The commentator, however, in accordance with his interpretation of the 
next following verse (see below), declares that the aspect actually lasts 
as long as any portion of the moon’s disk has the same declination with 
any portion of that of the sun ; and that, accordingly, it commences-— 
the moon's declination being supposed to be increasing — whenever her 
remoter limb comes to have the same declination with the nearer limb 
of the sun, and ends when her nearer limb comes to have the same de- 
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clination with the remoter limb of the sun — the contrary being the case 
when her declination is decreasing. lie acknowledges that the text 
does not seem to teach this, but puts in the plea which i§ usual with him 
when excusing a palpable inaccuracy in the statements or processes of 
the treatise; namely, that the blessed author of the work, moved by pity 
for mankind, permitted here the substitution of difference of longitude 
for difference of declination, in view of the greater ease of iis calcula- 
tion, and the insignificance of the error involved. ^That error, however, 
is quite the reverse of insignificant ; it is, indeed, so very gross and pal- 
pable that we cannot possibly suppose it to have been committed inten- 
tionally by the text ; we regard it as the easier assumption that the con- 
ditions of the coiitiiJiianc>e of the aspect are differently estimated in the 
text and in the commentary, being by the former taken to be as we have 
stated them above, in our explanation of the process. The view of the 
matter taken by the commentator, it is true, is decidedly the more nat- 
ural and plausible one: there seems no good reason why an aspect 
which depends upon equality of declination should be determined as to 
continuance by motion in longitude, or why tlie aspect should only oc- 
cur at all wdien the two centres arc equally distant from the equator ; 
why, in short, th(‘re should not be partial aspects, like partial eclipses of 
the sun. If the doctrine of the commentary is a later development, or 
an independent form, of that which the text appears to represent, it is a 
naturally suggested one, an<l such as might have been expected to arise. 

* 17. While any parts of the disks of the sun and moon have 
the same declination, so long is there a continuance of this aspect, 
causing tljo destruction of all works. 

18. So, from a knowledge of the time of its occurrence, very 
great advantage is obtained, by means of bathing, giving, prayer, 
ancestral offerings, vows, oblations, and other like acts. 

We have translated verse 17 in strict accordance with the interpreta- 
tion of it presented in the commentary, although we must acknowledge 
that we do not sec how that interpretation is to be reconciled with the 
actual form of tlic text. The term eJcd^miagata, wlfich the commenta- 
tor renders “ having equal declination,” is the same with that which in 
the first verse signified “ situated iti the same ayana'^ ; mandala, although 
it is sometimes used with the meaning “ disk,” here attributed 'to it % 
him, is the word employed in that same verse for a “circle,” or “ 360°” ; 
and aniara, which he explains by ekadega, “ any part,” never, so far as 
we know, is properly used in that sense, while it is of frequent .occur- 
rence elsewhere in this treatise with .the meaning “ interval,” The nat- 
ural rendering of the line w'ould sexjm to be “ when there is between the 
sun and moon the interval of a circle, situated in the same ayana.” 
This, however, yields no useful meaning, since such a description could 
only apply to an actual eonjunctio.n of the sun and moon. We do not 
see how the difficulty is to be solved, unless it be allowed us, in view of 
the discordance already pointed out as exivsting between the plain mean- 
ing of the previous passage and that attributed to it by the commenta- 
tor, to assume that the text has been tampered xvith in this verse, and 
made to furnish a different sense from that it originally bad, partly by a 
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forced interpretation, but partly also by such an alteration of its readings 
as disables it from yielding any other intelligible meaning. 

19. When the equality of declinations of the sun and moon 
takes place in the neighborhood of the equator, the aspect may 
then again occur a second time : in the contrary case, it may fail 
to occult 

^ear the equinox^ ^vhcre declination changes rapidly, the moon, as 
the swifter moving body, may come to h|ve twice, in rapid succession, 
the same declination with the sun, and upon the opposite sides of the 
equator. Near the solstice, on the other hand, w'here the ecliptic and 
equator are nearly parallel, the moon — if she happens to be nearer the 
equator than the sun is, owing to her latitude — may pass the region in 
which the aspect would otherwise liable to occur, without having had 
a declination equal in amount to that of the sun. 

20. If the sum of the longitudes of the sun and moon, in min- 
utes, on being divided by the portion (bhoga) of an asterism 
(hha), yields a quotient between sixteen and seventeen, there is 
another, a third, vyatipdta, 

Tliis is simply a special application eff the rule formerly given (ii. 65), 
for finding, for any given time, the current period named yoga. The sev^ 
enteenth of the series, as is shown by the list there given, lias the same 
name, vyailpdta^ with one of the aspects treated of in this chapter : 
judging from verse 22, below, it is also regarded as possessing a like por- 
tentous and malignant character. 

21. Of the asterisms {dhishnya) {sdrpa)., Jyeshtha (din- 

cZm), and Eevati {paiLslimju\ the last quarters are junctions of 
the asterisms {bhasandhi ) ; the first quarter in the asterisms fol- 
lowing these respectively is styled ganddnta. 

22. In all works, one must avoid the terrible trio of vyatipdias^ 
as also the trio of ganddnias^ and this trio of junctions of as- 
terisms. 

The division of the ecliptic into twenty-sevenths, or asterisms, coin- 
cides v^ith its division into twelfths, or signs, at the ends of the ninth, 
eighteenth, and tw^enty-seventh asterisms, which arc also those of the 
fourth, eighth, and twelfth signs respectively. . To this innocent circum- 
stance it seems to be owing that those points, and the quarters of por- 
ti MS, or arcs of 200', on either side of them, are regarded and stigma- 
tized as unlucky and ominous. Hence the title hhasandhi ; savidki is 
literally “ putting together, joint,” and hha i««, as has been noticed else- 
W’here (note to hi. 9-12), a name both of the asterisms and of the signs. 
In which of its various senses the word ganda is used in the compound 
ganddntay we do not know. 

23. Thus hath been related that supreme, pure, excellent, mys- 
terious, and grand system of the heavenly bodies : what else dost 
thou desire to know ? 
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In this verse re-appcars the personality of the rlvealer of the treatise, 
the incarnation of a portion of the sun, which has been lost sight of 
since near the beginning of the work (i. 1), The questions addressed 
to him, in answer to thk appeal, by Maya, the recipient of the revela- 
tion, introduce the next chapter, which, with the two that follow it, con- 
tains the additional explanations and instructions vouch8afe(^in reply. 
The last three chapters confessedly constitute a separate poruon of the 
work, which is here divided into a p(i%va khanda and an uttara khariMa^ 
or a “ former Part” and a “latter Part.” It is by no means impossible 
that the whole second Part is^an appendix to the text of the Siddh^nta 
as originally constituted. 

The title of the next following chapter is hhttgolddkyAya^ “ chapter of 
the earth-globe” : in the second part of the treatise the chapters are 
styled adhydya^ “ lection,” instead of, as hitherto, adhikdra^ “ heading.” 


CHAPTER XII. 

COSMOGONY, GEOGRAPHY, DIMENSIONS OF THE CREATION. 

Contents * — 1-9, inquiries ; 10-28, development of the creative agencies, of the ele- 
ments, and of the existing creation ; 29-Sl, form and disposition of the stellar 
and planetary systems ; 82-44, situation, form, structure, and divisions of the 
earth; 45-72, varying phenomena of night and day in different latitudes and 
zones; 73-77, revolutions of the stars and planets; 78-79, regents of the differ- 
ent divisions of time ; 80-90, dimensions of the planetary, stellar, and ethereal 
orbits. 

1. Then the demon Maya, prostrating himself with hands sup- 
pliantly joined before him who derived his being from the part 
of the Sun, and revering him with exceeding devotion, inquired 
as follows : 

2. 0 blessed one ! of wbat measure is the earth ? of what, 
form? how supported? how divided? and how are there in it 
seven interterranean {pdtdla) earths? 

8. And how does the sun cause the varying distinction 6f day 
and night? how does he revolve about the earth, enlightening 
all creatures? 

4. For what reason are the dajr and* night of the gods and of 
the demons opposed to one another? or how does that take place 
by means of the sun’s completion of his revolution ? 

5. Why does the day of the Fathers consist of a month, but 
that of mortals of sixty nadfs? for what reason is not this latter 
everywhere the case ? 

6. Whence is it that the regents of the days, years, months, 

and hours {hord) are not the same? How does the circle of as- 
terisms revolve ? what is the support of it with the 

planets ? 
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7. The orbits of the planets and stars, uplifted from the earth 
one above another — ^what are their heights ? what their inter- 
vals? what their dimensions ? and what the order in 'which they 
are fixed ? 

8. Why are the rays of the sun hot in the summer, and not 

so in the^inter? how far do his rays penetrate? How many 
m^des of measuring time {mdna) are there ? and how are they 
employed? • * 

9. Eesolve these my difficulties, 0 blessed one, creator of crea- 
tures ! for there is not found besides thee another resolver, who 
beholdeth all things. 

The proper answers to these inquiries commence at about the twenty- 
seventh verse of the chapter, the preceding philosophical history of the 
development of the existing creation being apparently volunteered by 
the revelator. All the questions then find their answers in this chapter, 
excepting that as to the methods of measuring time, 'which is disposed 
of in the fourteenth and concluding chapter. The subject of the thir- 
teenth chapter also seems not to be contemplated in the laying out, in 
this passage, of the scheme of subjects to be treated of in the remain- 
der of the treatise. 

10. Having heard the words thus uttered with devotion by 
Maya, he then again promulgated this mysterious and supreme 
Book {adhydya) : 

11. Listen with concentrated attention: I will proclaim the 
secret doctrine called the transcendental {adhydtma) : there is 
nothing which may not be bestowed on those who are exceed- 
ingly devoted to me. 

12. Vasudeva, the supreme principle of divinity {brahman), 
whose form is all that is {tat), the supreme Person {purusha), un- 
rnanifested, free from qualities, superior to the twenty-five prin- 
ciples, imperishable, 

13. Contained within matter {prakrti), divine, pervading every- 
thing, without and within, the attractor — he, having in the first 
place created the waters, deposited in them energy. 

14. That became a golden egg, on all sides enveloped in dark- 
ness : in it first became manifested the unrestrained, the everlast- 
ing one. 

^ 5. He in the scripture {chandas) is denominated the golden- 
wombed Qiiranyagawha), the bleSsed ; as being the first {ddi) ex- 
istence, he is called Aditya ; as being generator, the sun. 

16. This sun, likewise named Savitar, the supreme source of 
light {jyotis) upon the border of darkness — ^he revolves, bringing 
beings into being, the creator of creatures. 

17. He is extolled as natural illuminator, destroyer of dark- 
ness, great. The Hymns {rcas) are his disk, the Songs {sdmdni) 
his beams, the Liturgy {yajtmshi) his form. 
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18. He, the blessed one, is composed of the trio of sacred 
scriptures, the soul of time, the producer of time, mighty, the 
soul of the universe^ all-penetrating, subtle : in him is the uni- 
verse established. 

19. Having made for his chariot, which is composed of the 
universe, a wheel consisting of the year, and having y^ked the 
seven metres as his steeds, he revolves continually. 

20. Three quarters arc immortal, secret ; this one quarter hath 
become manifest. In order to the production of the animated 
creation, he, the mighty one, produced Brahma, the principle of 
consciousness {ahdnkara). 

21. Bestowing upon him the Scriptures {veda) as gifts, and es- 
tablishing him within the egg as grandfather of all worlds, he 
himself then revolves, causing existence. 

22. Then Brahma, wearing the form of the principle of con- 
sciousness {ahanhdra\ produced mind in the creation : from mind 
was born the moon ; from the eyes, the sun, the repository of 
light; 

23. From mind, the ether ; thence, in succession, wind, fire, 
waters, earth — these five elements {mahdbJvtita) were produced 
by the successive addition of one quality. 

21. Agni and Soma, the sun and moon : then Mars etc. were 
produced, in succession, from light, earth, ether, water, wind. 

25. Again, dividing himself twelve-fold, he, the mighty one, 
produced what is known as the signs ; and yet farther, what has 
the form of the asterisms (nalcshatra)^ twenty-seven-fold. 

26. Then he wrought out the whole animate and inanimate 
creation, from the gods downward, producing forms (3f matter 
{'pralcrti) from the upper, middle, and lower currents (^roto). 

27. Having produced them in succession, as stated, by a dif- 
ference of quality and function, he fashioned the distinctive char- 
acter of each, according to the showing of the Scripture iyedd ) — 

28. That’is, of the planets, asterisms, and stars, of the earth, 
and of the universe, he the mighty one ; of gods, dem^s, and 
mortals, and of the Perfected {siddha)^ in their order. 

AYe do not regard oursehes as called upon to enter* into any detailed 
examination of this metaphysical scheme of development of the crea- 
tion, or to compare it critically with the similar schemes presented in 
other Hindu works, as Maiiu (chap. J J, the Puranas (see Wilson’s Vishnu 
Purana, Book I), etc. We will merely explain a few of its expressions, 
and of the allusions it contains. V^sudeva is an ordinary epithet of 
Vishnu, and its use in the signification liere given it seems indicative of 
Vaislmava tendencies on the part of the author of the scheme. The 
twenty -five prin<?iples referred to in verse 12 are those established by 
the S^nkhya pliilosophy. The reference in verse 15, first half, is to Rig- 
Veda X. 121 . In the second half of the same verse we have a couple of 
false etymologies : dditya comes, not from dc?/, “ first,” but from aditi^ 
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“ eternity” ; and to derive surya, “ sun^ from the root »6, “ generate” 
(from which savitar actually comes), is beyond the usual measure of 
Hindu theologico-philosophical etymologizing. The Hymns, Songs, and 
Liturgy are the three bodies of scripture commonly known as the Rig- 
Veda, S^ma-Veda, and Yajur-Veda. The ‘‘seven metres” (v. 19) are 
those which are most often employed in the construction of the Yedic 
hymns : fl'Kparts orthe Veda itself they arc personified, and marvellous 
qttalities and powers are ascribed ^o them. The obscure statement con- 
tained in the first half of verse 20 comes from verses 3 and 4 of the 
piiruska-}L}'mn (Rig-Veda x. 90 : the hymn is also fpund in others of 
the Yedic texts). The second half of verse 22 also nearly coincides 
with a passage (v. 13) in the same hymn. Of the five elements assumed 
by the Hindu philosophers, the first, ether, is said to be endowed only 
with the quality of audibleness ; the second, air, has that of tangibility 
also ; the third, fire, has both, along with color ; to these qualities the 
fourth element, w^ater, adds that of savor ; the last, earth, possesses audi- 
bility, tangibility, color, savor, and odor: this is according to the doc- 
trines of the S^nkhya philosophy, , In verses 24 and 25 we have speci- 
fications introduced out of consi'acration for the general character and 
object, of this treatise : as also, in the part assigned to the sun in the 
history of development, avc may perhaps recognize homage paid to its 
asserted author. For the beings called in verse 28 the “perfected” {sid- 
dha), see below, verses 31 and 40. 

29. This Brahma-egg is hollow ; within it is the universe, con- 
sisting of earth, sky, etc. ; it has the form of a sphere, like a 
receptacle made of a pair of caldrons. 

30. A circle within the Brahma-egg is styled the orbit of the 
ether (vyoman ) : within that is the revolution of the asterisms 
{l)ha ) ; and likewise, in order, one below the other, 

81. Revolve Saturn, Jupiter, Mars, the sun, Yenus, Mercury, 
and tfee moon ; below, in succession, the Perfected (siddha), the 
Possessors of Knowledge {vidyddhara), and the clouds. 

The order of proximity to the earth in wdiicli the seven planets arc 
here arranged is, as noticed above (i. 51-52), that lujon which depends 
the siiccifesion of their regency over the days of the week, and so also 
the naihes of the latter. So far as the first three and the last are con- 
cerned, it -is a naturally suggested arrangement, which could hardly fail 
to b^ hit upon by any nation having sufficient skill to form an order of 
succession at all: the order in which the sun. Mercury, and Yenus are 
U' 'e to follow one another is, on tJle other hand, a matter of more ar- 
bitrary determination, and might have been -with e({ual propriety, for 
aught we can see, reversed or otherwise varied. Of the supernatural 
beings called the “possessors of knowledge” {vidy&dhara) we read only 
in this verse : the “perfected” wc find again below, in verse 40, as inhab- 
itants of a city on the earth’s surface. 

32. Quite in the middle of the egg, the earth-globe (bhilgola) 
stands in tbe etber, bearing the supreme might of Brahma, which 
is of the nature of self-supporting force. 
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SS. Seven cavities within it, the abodes of serpents (ndga) and 
demons (asura)^ endowed with the savor of lieavenly plants, de- 
lightful, are the interterranean (pdidla) earths. 

54. A collection of manifold jciwels, a mountain of gold, is 

Mem, passing through the middle of the earth-globe, and pro- 
trading on either side. ^ 

55. At its upper end are stationed, along with Indra, the go^?, 
and the Great Sages {mahar.^hi) ; lit its lower^ end, in like man- 
ner, the demons {asura) have their place — each the enemy of the 
other. 

36. Surrounding it on every side is Sxed next this great ocean, 
like a girdle about the earth, dividing the two hemispheres of 
the gods and of the demons. 

37. And on all sides of the midst of Meru, in equal divisions 
of the ocean, upon islands (dvipa), in the difterent directions, are 
the eastern and other cities, fashioned by the gods. 

38. At a quadrant of the earth’s circumference eastward, in 
the clime (varsha) Bhadnu^va, is the city famed as Yamakoti, 
having walls and gateways of gold. 

39. To the southward, in the clime Bharata, is in like manner 
the great city Lanka : to the west, in the clime called Kctumala, 
is declared to be the city named Rornaka. 

40. Northward, in the dime Kiiru, is declared to be the city 
called that of the Perfected (siddhd)] in it dwell the magnani- 
mous Perfected, free from trouble. 

41. These are situated also at a distance from owe another of 
a quadrant of the earth’s eircumference ; to the north of them, 
at the same distance, is Meru, the abode of the gods {sura). 

42. Above them goes the sun when situated at the equinoxes ; 
they have neither equinoctial shadow nor elevation of the pole 
{akshonnati). 

43. In both directions from Meru are two pole-stars {dhruva- 
tdTd\ fixed in the midst of the sky: to those who are situated in 
places of no latitude {nirakslia)^ both these have their place in 
the horizon. 

44. Hence there is in those cities no elevation of the pole, the 
two pole-stars being situated in their horizon ; but their degrees 
of co-latitudc {lamhaka) arc ninety : at Meru the degrees of lati- 
tude {akslia) are of the same number. 

In these verses wo have so much of geography as the author of the 
chapter has seen fit to connect with JiL astronomical explanations. For 
a Hindu account of the earth, it is ^^ondcrfully moderate, and free from 
falsehood. The absurd fictions which tJie Pui^anas put forth as geogra- 
phy are here for the most part ignored, only two or three of tlie features 
of their descriptions being retained, and those in an altered form. To 
the Pur^nas (see especially Wilsorf.s Vidmii Purina, Book IL, chap, 
ii-vi), the earth is a plain, of iumiense dimensions. Preciselv in the 
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middle of it rises Mount Meru, itself of a size compared with which tlio 
earth, as measured by the astronomers, is as nothing : it is said to be 
84,000 yojanas high, and buried at the base 16,000 yojanas; it has the 
shape of an inverted cone, being 32,000 yojanas in diameter at its up- 
per extremity, and only 16,000 at the earth’s surface. Out of tliis moun- 
tain the astronomical system makes the axis of the earth, protruding at 
either extillwiity, indeed, but of dimensions wholly undefined. As tho 
Mranas declare the^ummit of Meru, and tho mountains immediately 
supporting it, to be tlie site of the cities inhabited by the difterent diviji- 
ities, so also Ave have here the gods placed upon the northern extremity 
of the earth’s axis, while their foes, the spirits of darkness, have their 
seat at the southern. The central circular continent, more than 100,000 
yojanas in diameter, in the midst of Avhioh Meru lies, is named Jambti- 
dvipa, ‘‘the island of the rose-apple tree”: it is intersected ]by six paral- 
lel 1 ‘angos of mountains, running east and AV(‘st, and connected together 
by short, cross-ranges: the countnes lying between these ranges are 
'styled varshas, “ climes,” and are all fully named and described in the 
Ihirhnas, as are the mountain-ningos ihemseUes. Tlie half-inoon-shaped 
stripis lying at the ]>ases of the mountains on the eastern, southern, west- 
ern, and northern edges of the continent, are called by the same names 
tliat are given Uv our text to the four insular climes which it sets up. 
Bh^rata is a real historical name, ai)pearing ^ari()usly in the early Hindu 
traditions; Kuril, or Uttaru-Kurii, is a title apjilied in Hindu geography 
of a less fictitious cliaracter to the country or peo])le situated beyond the 
range of the lliinalaya ; the other 1a\o names ajipcar to i>e altogether 
imaginary. The I’urfinas say noihing of cities m those four climes, 
l^ank^t, as notict'd al)o\e (i. 02), is propcrl} an a}>pellation of the island 
Ceylon ; and Romaka uiidoiibtc'diy comes from the name of tlie great 
city Avhicli was the mistress of the xacsUm’u VNorhl at the period of lively 
commercial intercourse bctweim India and the Mediterranean : The other 
two cities are pure figineiils of the imagination. Our treatise, it will be 
observed, ignores the s\st(‘m of continents, or dvtpas^ and simply sur- 
rounds the cartli willi an ocean in the midst, like a girdle: the Burfinas 
encompass Jambiuivipa ubviut with six other dvipas, or insular ring- 
shaped continents, each twice as vast as tliat which it encloses, and each 
separated from the next by an ocean of the same extent with itself. Of 
these seven oceans, the first, which A^a^>hes the shores of JambCidvlpa, is 
naturally enough acknowledged to ]>c composed of salt water: but the 
second is of svrup, the third of wine, the fourth of clarified butter, the 
fifth of w'hey, the sixth of mijk, and the last of sw’ect winter. Outside 
the hifter is an uninhabited land of gold, and on its border, as the out- 
nK»st \erge of creation, is tlie monstious wall of the Lokaluka mountains, 
beyond which is only nothingness and darkness. 

Tlie author of the Siddhanta-^iroinani, more &ubIniss^^e than the 
writer of our chapter to the authority of tradition, accepts (Hol^dhy., . 
thap. ii) the senes of concentric continents and o<*cans, but gives them 
a a ])lace in the unknown southern hemisphere, while lie regards Jam- 
hudvipa as occupying the whole of the northern. 

The pafdlas, or interterranean cavities, spoken of in verse 33, are also 
an important feature of the I'uranic geography. If our author has not 
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had the good setifie to reject them, along with the insular continents, he 
at least passes them by with the briefest possible notice. In the Purltnas 
they are declared to be each of them 10,000 yojanas in depth, and 
their divisions, inhabitants, and productions are described with the same 
ridiculous detail as those of the continents on the earth’s surface. 

It will be observed that the text, although exhibiting in verse 41 a 
distinct apprehension of the fact that the pole is situated t^he north- 
ward of all points of the equator alike, yet, in def^cribing the position 
of the four great cities, speaks as if there were a north direction from 
Meru, in the continuation of the line drawn to the latter from Lank^t, 
and an east and west direction at right angles with this. 

For the terrestrial equator, considered as a line or circle upon the 
earth’s surface, there is no distinctive name ; it is referred to simply as 
the place “ of no latitude ” {nirakska., vyakska), 

45. In the half-revolution beginning with Aries, the sun, be- 
ing in the hemisphere of the gods, is visible to the gods : but 
while in that beginning with Jjibra, he is visible to the demons, 
moving in their hemisphere. 

46. lienee, owing to his exceeding nearness, the rays of the 
sun are hot in the hemisphere of the gods in summer, but in 
that of the demons in winter: in the contrary season, they are 
sluggish. 

47 . At the equinox, both gods and demons see the sun in the 
horizon ; their da}r and night are mutually opposed to each other. 

48. The sun, rising at the first of Aries, while moving on 
northward for three signs, completes the former half-day of the 
dwellers upon Meru ; 

49. In like manner, while moving through the three signs be- 
ginning with Cancer, he completes the latter half of their day : 
he accomplishes the same for the enemies of the gods while 
moving through the three signs beginning with Libra and the 
three beginning with Capricorn, respectively. 

50. Hence are their night and day mutually opposed to one 
another; and the measure of the day and night is by the com- 
pletion of the sun’s revolution. 

51. Their mid-day and midnight, which are opposed to one 
another, are at the end of each half-revolution from solstice to 
solstice {ayana). The gods and demons each suppose themselves 
to be impermost, 

52. Others, too, who are situated upon the same diameter 
{samasHtrastha), think one another underneath — as the dwellers 
in Bhadragva and in Ketumala, and the inhabitants of LmM 
and of the city of the Perfected, respectively. 

53. And everywhere upon the globe of the earth, men think 
their own place to be uppermost : but since it is a globe in the 
ether, where should there be an upper, or where an under side 
of it? 
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64. Owing to the littleness of tbeir own bodies, men, looking 
in every direction from the position they occupy, behold this 
earth, although it is globular, as having the form of a wheel. 

56. To the gods, this sphere of asterisms revolves toward the 
right ; to the enemies of the gods, toward the left ; in a situa- 
tion of xio latitude, directly overhead — always in a westerly di- 
«©ctioii, 

65. Hence, in the latter sitbation, the day is of thirty nadis, 
and the night likewise : in the two hemispheres of the gods and 
demons there take place a deficiency and an excess, always op- 
posed to one another. 

67. During the half-revolution beginning with Aries, there is 
always an excess of the day to the north, in the hemisphere of 
the gods — greater according to distance north — and a correspond- 
ing deficiency of the night ; in the hemisphere of the demons, 
the reverse. 

58. In the half-revolution beginning with Libra, both the de- 
ficiency and excess of day and night in the two hemispheres are 
the opposite of this : the method of determining them, which is 
always dependent upon situation (dega) and declination, has been 
before explained. 

59. Multiply the earth^s circumference by the sun’s declination 
in degrees, and divide by the number of degrees in a circle : the 
result, in yojanas, is the distance from the place of no latitude 
where the sun is passing overhead. 

60. Subtract from a quarter of the earth’s circumference the 
number of yojanas thus derived from the greatest declination : 
at the distance of the remaining number of yojanas 

61. There occurs once, at the end of the sun’s half-revolution 
from solstice to solstice, a day of sixty nadis, *and a night of the 
same length, mutually opposed to one another, in the two hemi- 
spheres of the gods and of the demons. 

62. In the intermediate region, the deficiency and excess of 
day and night are within the limit of sixty nadis ; beyond, this 
sphere of asterisms {bha) revolves perversely. 

63. Subtract from a quarter of the earth’s circumference the 
number of yojanas derived from the declination found by the 
sine-of two signs: at that distance from the equator the sun is 
Huh seen, in the hemisphere of* the gods, when in Sagittarius and 
Capricorn ; 

64. So also, in the hemisphere of the demons, when in Gemi- 
ni and Cancer: in the quarter of the earth’s circumference where 
her shadow is lost, the sun may be shown to be visible. 

65. Subtract from the fourth part of the earth’s periphery 
(JcaJcshd) the number of yojanas derived from the declination 
found by the sine of one sign : at the distance from the place of 
no latitude of the remaining number of yojanas, 
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66. The sun, when situated in Sagittarius, Capricorn, Scorpio, 
and Aquarius, is not seen in the hemisphere of the gbds j in 
that of the demons, on the other hand, when in the four signs 
commencing with Taurus. 

67. At Meru, the gods behold the sun, after but a single rising, 
during the half of his revolution beginning with Ari^ the de- 
mons, in like manner, during that beginning with Liii5ra. • 

68. The sun, during his nortirern and southern progresses 
{ayana) revolves directly over a fifteenth part of the earth’s cir- 
cumference, on the side both of the gods and of the demons. 

69. Between those limits, the shadow is cast both southward 
and northward ; beyond them, it falls toward the Meru of either 
hemisphere respectively. 

70. When passing overhead at Bhadragva, the sun is rising in 
Bh^rata ; it is, moreover, at that time, midnight in Ketumala, 
and sunset in Kuru. 

71. In like manner also he produces, by his revolution, in 
Bharata and tlic other dunes, noon, sunrise, midnight, and sun- 
set, reckoning from east to west. 

72. To one going toward Meru, there take place an elevation 
of tJie pole (dliTuva) and a depression of the circle of asterisms ; 
to one going toward the place of no latitude, on the contrary, a 
depression of the former and an elevation of the latter. 

This detailed exposition of tlie \arying relations of day and night in 
ditiercnt parts of the globe is quite creditable to the ingenuity, and the 
distinctness of apprehension, of those by whom it was drawn out. It 
is for the most part so clearly expressed as to need no additional expla- 
nations : wo shall append to it only a few brief remarks. 

How far, in Merse 4C, a true statement is given of the cause of the 
heat of summer and ’the cold of winter, may be made a matter of some 
question : the word which we have translated “ nearness” {^bsannatd) lias 
no right to mean directness, peiqieiidicularity,” and yet, when taken in 
connection with the preceding verse, it may perhaps admit that Isignili- 
cation. The second chapter shows that the Hindus knew very w^ell 
that the sun is actually ncaicr to the whole earth in wunter, or when 
near his perigee, than in summer. 

The expression ayan^nta^ “at the end of an ayanaj'* employed in 
verses 51 and 01, and which we liavc rendered by a paraphrase, might 
perhaps have been as well translated, briefly and simply, “at either 
solstice.” Probably ayam, as used in ‘the sense of “ solstice” (see above, 
end of note to iii. 9-12), is an abbreviated form of ayandinia^ Yikejyd for 
jydrdha (ii. 15-27), and aksha for akshonnati (i. 60). 

In verse 55, we have translated by “ tow’^ard the right” and “ toward 
the left” the adverbs savyarn^xal apasavyam^ which mean literally “left- 
wise” and “ right-wise” ; that is to say, in such a manner that the left 
side or the right side respectively of the thing making the revolution is 
turned toward that about which the re^olution is made, this being the 
Hindu mode of describing the passing of one person about another per- 



S&rya-Siddhdnta, 


896 


xii. '?7*] 

son or thing, especially in respectful salutation and in religious cere- 
monial. 

The natural measure of the day and of the night is assumed in verse 
56 etc. to be the half of a whole day, or thirty nMis, and any deviation 
from that norm is regarded as an excess {dkana, vrddhi) or a deficiency 
(r»a, Mnt^ kshaya). The former processes referred to at the end of 
^ verse 58 a>«i^iose taught in ii. 60-62. 

have already ^bove (note t® i. 63-65) called attention to the fact 
that all the Hindu measurements of longitude and latitude upon the 
earth’s surface are made in yojanas, and not in degrees. 

The expression “ perversely” [vipartta) in verse 62 is explained by 
the ooniinentator to mean “in such manner that the rules as already 
given cannot be applied” ; since the sine of the ascensional difForciice 
(cara — see ii. 61) as found by them would be greater than radius. 

The latter half of verse 64 is obscure : its meaning seems to be, as 
explained by the commentator, that over a corresponding portion of the 
earth's surface in the contrary hemisphere the sun is continuously visible 
during the same period, the shadow of the earth, which is the cause of 
night, not covering that portion. 

78. The circle of asterisms, bound at the two poles, impelled 
by the provector (pravaha) winds, revolves eternally: attached 
to that are the orbits of the planets, in their order. 

74. The gods and demons behold the sun, after it is once risen, 
for half a year ; the Fathers {pitaras), who have their station in 
the moon, for a half- month {palcsha ) ; and men upon the earth, 
during their own day. 

75. The orbit {hakshd) of one that is situated higher up is 
large ; that of one situated lower down is small. Upon a great 
orbit the degt*ees are great ; so also, upon a small one, they arc 
small. 

76. A planet situated upon a small circuit {phramana) traverses 
the circle of constellations {bhagana) in a little time ; one revolv- 
ing on a large circle {maridala)^ in a long time. 

77. The moon, upon a very small orbit, makes many revolu- 
tions : Saturn, moving upon a great orbit, makes, as compared 
with her, a much less number of revolutions. 

The connection and orderly succession of subjects is by no means 
strictly maintained in this part of the chapter. The seventy-fourth verse 
IS rMpablyout of place, and is, moreover, in great part superfiuous; for 
tlie statement contained in its first naif has already twice been made, in 
verses 45 and 67, and in the latter passage in nearly the same terras as 
here : its last specification, too, is of a matter too of>vious to call for 
notice. Nevertheless, the verse cannot well be spared frojii the chapter, 
since it contains the only answer w^hich is vouchsafed to the question of 
^erse 5, above, respecting the day and night of the F'athers. In the 
assignment of the different divisions of time, as single days, to different 
orders of beings, the month has been given to the pitaras^ l^^ithers,'^ or 
manes of the departed, and they are accordingly located in the moon, 
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each portion of whose surface enjoys a recurrence of day and night 
once in each lunar month. The next following verses, 75 to 77, are a 
•rather unnecessary amplification of the idea already expressed in i. 26- 
27 ; but they answer well enough here as special introduction to the de- 
tailed exhibition of the measurements of the planetary orbits which is 
to follow. Before that is brought in, however, we have the connection 
again broken, by the intrusion of the two following verseeflrespecti^^, 
the regents of years, months, days, and hours. 

78. Counting downward from Saturn, the fourth successively 
is regent of the day ; and the third, in like manner, is declared 
to be the regent of the year ; 

79. Beckoning upward from the moon are found, in succession, 
the regents of the months ; the regents of the hours {hord), also, 
occur in downward order from Saturn. 

This passage appears to be introduced here as answer to the inquiry 
propounded in verse 6, above. Instead, however, of explaining why the 
different divisions of time arc placed under the superintendence andpro; 
tection of different planets, the text contents itself wdth reiterating, in a 
different form, what had already been said before (i. 61-52) respecting 
the order of succession of the regents of the successive periods ; but 
adding also the important and significant specification respecting the 
hours, or twenty-fourths of the day. We have sufficiently illustrated 
the subject, in connection with the other passage ; we will only repeat 
here that, the planets being regarded as standing in the order in which 
they are mentioned in verse 31, above, their successive regency over the 
hours is the one fundamental fact upon which all the rest depend, each 
planet being constituted lord also of the day whose first hour is placed 
under his charge, and so likewise of the month and of Jthe year over 
whose first hour and day he is regent — neither the month- nor the year, 
any more than the hour itself, being divisions of time which are known 
to the Hindus in any other uses, and the name of the hour, Aord, which 
is the Greek betraying the source whence the whole ^system was 
introduced into India. 

80. The orbit (kahshd) of the asterisms {blio) is the circuit 

(bhramana) of the sun multiplied by sixty : by so many yojanas 
does the circle of the asterisms revolve above all. ^ 

81. If the stated number of revolutions of the moon in an 
^on (Jcalpa) be multiplied by the moon’s orbit, the resuit. is to 
be known as the orbit of the ether : so far do the rays of the sun 
penetrate. 

82. If this be divided by the number of revolutions of any 
planet in an ^Eon (kalpa), the result will be the orbit of that 
planet : divide this by the number of terrestrial days, and the 
result is the daily eastward motion of them all. 

83. Multiply this number of yojanas of daily motion by the 
orbit of the moon, and divide by a planet’s own orbit ; the re- 
sult is, when divided by fifteen, its daily motion in minutes. 
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84. Any orbit, multiplied by the earth’s diameter and divided 
by the earth’s circumference, gives the diameter of that orbit; 
and this, being diminished by the earth’s diameter and halved, 
gives the distance of the planet. 

85. The orbit of the moon is three hundred and twenty-four 
thousand yoj anas : that of Mercury’s conjunction (cighra) is o*ne 
soillion aiicNiirty-three thousand, two hundred and nine : 

86. That of Vftius’s conjunction (aghra) is two million, six 
hundred and sixty-four thousand, six hundred and thirty-seven : 
next, that of the sun, Mercury, and Venus is four million, three 
hundred and thirty-one thousand, five hundfed: 

87. That of Mars, too, is eight million, one hundred and forty- 
six thousand, nine hundred and nine ; that of the moon’s apsis 
(ucca) is thirty-eight million, three hundred and twenty-eight 
thousand, four hundred and eighty-four : 

88 That of Jupiter, fifty-one million, three hundred and sev- 
enty-five thousand, seven hundred and sixty -four : of the moon’s 
node, eighty milhon, five hundred and seventy-two thousand, 
eight hundred and sixty -four: 

89 Next, of Saturn, one hundred and twenty-seven million, 
six hundred and sixty-eight thousand, two hundred and fifty-five : 
of the asteusins, two hundred and fifty-nine million, eight hun- 
dred and ninety thousand, and twelve: 

90. The entire circiimfercnee of the sphere of the Brahma-egg 
IS eighteen quadrillion, seven hundred and twelve trillion, eighty 
billion, eiglit hundred and sixty-fonr million : within this is the 
jiervasion of the sun’s rays. 


\Vc* present below thci nninenciil Jaia given in these verses, in a form 
easier of roferciice and of comparison with the like data of other 
treatises : 


riiinot etc. 

Moon, 

” apsis, 

** node. 

Mercury (conjunction), 
Venus (conjunction), 
Sun, 

Mars, 

Jupiter, 

Saturn, 

Astensms, 

Universe, 


Orbit, in yojanaR. 

324000 
3S,3^8 484 
80,672,864 
1 , 043,209 
2,664,637 
4,33 1 , 5oo 
8,146,909 

61,375,764 
127,668.255 
269890,012 
1 8,7 1 2,080,864,000,000 


We have already more than once (see above, notes to i. 25-27, and 
iv. 1) had occasion to notice upon what principles the orbits of the plan- 
ets, as here stated, were constructed by the Hindus. Tint of the moon 
(>ce note to iv. 1) was obtained by a true process of calculation, from 
gcinUne data, and is a tolerable approximation to the truth : all the 
VOL. VI. , 51 
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others are manufactured out of this, upon the arbitrary and false assump- 
tion that the mean motion of all the planets, each upon its own orbit, is 
of equal absolute amount, and hence, that its apparent value in each 
case, as seen by us, is inversely as the planet’s distance, or that the di- 
mensions of the orbit are directly as the time employed in traversing 
it,^or as the period of sidereal revolution. These dimensions, then, may 
be found by various methods : upon dividing the circumftvP^^ce of the „ 
moon’s orbit by lier time of sidere&l revolution,^ we 'obtain as tlip 
amount of her daily motion in yojanas 11,858.717 nearly (more exactly 
1 1,858.71 69d+); and multiplying this by the time of sidereal revolu- 
tion of any planet, we obtain that jdanct’s orbit. This is equivalent to 
making the proportion 

moon’s sid. rev j^lanet’s sid. rev. • • moon’s orbit planet’s orbit 

Aiid since the times of sidereal revolution of the planets arc inversely 
as the number of revolutions made by them in any given period, this 
proportion, again, is equivalent to 

planet’s no. of rev. in an Jhlon : moon s do mof)n’a orbit planet’s orbit 

This is the form of the proportion from wdiich is derived the rule as 
stated in the teVt, only the latter designates the product of the multi- 
plication of the moon’s orbit by her number of revolutions as the orbit 
of the ether {dka^a), or the eircnmference of the ]>rahma-egg, within 
which the whole creation, as above taught, is enclosed. This is the same 
thing w'ith attributing to the outermost shell of the universe one com- 
plete re\olution in an ^Eon (kalpa)^ of 4,320,000,000 years. 

There is one feature of the system exposed in this passage which to 
us is hitherto quite inexplicable*: it is the assignment to the asterisms 
of an orbit sixty times as irr^at as that of the sun. This, according to 
all the analogies of the system, should imply a revolution of the aster- 
isms eastward about the earth once in each period of sixty sidereal years. 
The same orbit is found allotted to them in the Siddhanta-yiromaiii 
(OamtadUy., b. 5\ and it is to be looked nptm, accorilingly, as an es- 
sential part of the general Hindu astronomical system. Wc do not see 
how it is to be brought into (‘oimectiou with the other doctrines of the 
system, or what can be its origin and import — unless, indeed, it he 
merely an ^ipplication to tlje asterisms, in an entirely arbitrary way, of 
the general law that e\ervthing must be made to "revolve about the 
earth as a centi'c. AYc have noticed above (note to lii. 9-12) its incon- 
sistency wdtli the doctrine of tlie precession adojited in tliis treatise. 

The dimensions of the several orbits stated in the text are for the most 
part correct, being such as are derived by the jirocesses above explained 
from the numbers of sidereal revolutions given in a former passage (i. 29 
-34). There is, linw'ever, one exception : the orbit of Mercury, as so 
derived, is 1,043,207.8, and the immber adopted by the text — which re- 
jects fractions tliroughout, taking the nearest wdi ole number — should be, 
accordingly, —208, and not —209. If we took as divisor the number of 
Mercury’s revolutions in an ^on as corrected by the hga (see note to 
i. 29-34), we should actually obtain for his orbit tlie value given it by 
the text; the exact quotient being 1,043, d08.73. But as none o%the 
other orbits given arc such as w^ould be found by admitting the several 
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corrections of tlie blja, it seems preferable to assume that the text has at 
•this point become corrupt, or else that the author of the chapter made 
a blunder in one of his calculations.*^ 

The value of a minute of arc upon the moon’s orbit being fifteen yo- 
janas (sec note to iv. 2-3), the value, in minutes, of any planet’s mean 
daily motion may be readily found from its orbit by the proportion of 
• wjiich the ilm^iven in verse 83 is a statement, as follows : as the dis- 
tance, or the orbit, ^f the planet in question is to that of the moon, so 
is the moon’s mean motion in minutes, or 11,8 j 8.717 15, to that of 

the planet. 

In verse 84 w’c are taught to calculate the distance of any planet from 
the earth’s surface : in order to this, w'e arc fii’st to find the diameter of 
the planet’s orbit, adopting, as the ratio of the diameter to the circum- 
ference, that of the diameter to the circumference of the earth — the for- 
mer, of coni*se, as calculated (i. 59) by the false ratio of 1 : After 

being guilty of so gross an inaccuracy, it is quite superfluous, and a mere 
aftcctatioii of exactness, to take into account so trivial a quantity as the 
radius of the earth, in estimating the planet’s distance from the earth. 

In the doctrine of the orbits of the planets, as here laid down, we 
have once more a total negation of the reality of their epicyclical mo- 
tions, and of their consequently varying distances from the earth in dif- 
ferent parts of their revolutions. 


CHAPTER XIII. 

OF THE AllMlLLAllY Sl’IIEllK, AND OTHER INSTRUMENTS. 

Co^’TENTB’ — 1-13, construction and equipment of the armillary sphere; 13-16, po- 
sition of certain points and sines upon it; 16-16, its adjustment and revolution; 

17-25, othei iiisti uments, C'>pecjall^ for tlie determination of time. 

1. Then, having bathed in a secret and pure place, being pure, 
adorned, Laving worshipped with devotion the sun, the planets, 
the asterisms (bha)^ and the elves {guh7jfxlca\ 

2. Let the teacher, in order to the instruction of the pupil — 
himself beholding everything clearly, in accordance with the 
knowledge handed down by successive communication, and 
1'-:, Lied from the mouth of the ^naster {gunc)-^ 

3. Prepare the wonder-working fabric of the terrestrial and 
stellar sphere {bJiubhagola) .... 

* The last six vetses of the chapter, which contain the numerical data, may very 
possibly be a later addition to its original content the Ayin-Akbari (as translated 
by Gladwin), in its account of the astronomy of the Hindus, which it professedly 
bases upon the Surya-SiddHanta, gives these orbits (8vo edition, London, ISOO, 
li 3U6), but with the fractional parts of yojanas, as if independently derived from 
the data and by the rules of the text . the orbit of Mercury it states coirectly, as 
l,043,207f yojanp. 
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We have already remarked above (note to xii. 1-9) that the subject 
of this chapter is one respecting which no inquiries w^ere addressed at, 
the beginning of the preceding chapter by the recipient to the commu- 
nicator of the revelation, and that the chapter accordingly wears in some 
measure the aspect of an interpolation. It comes in liere as furnishing 
a means of illustrating to the pupil the mutual relations of the eahh 
and the heavens as explained in the last chapter— and precisely 

as there explained ; for it gi\cs a representation only of the earth and 
of the one starry concave upon which the apparent movements of all 
the heavenly bodies are to be traced, and not of the concentric spheres 
and orbits out of ^^hich the universe has been declared to be constructed. 
The chapter lias a peculiar title, unlike that of any other in the treatise ; 
it is styled jt/otishopams/icfflad/i^dgrf^ “lection of the astronomical Upa- 
nishad.” Upaiiisliad is the name ordinarily given to such brief treatises, 
of the later Vedic p< riod, or of limes yet more modern, as are regarded 
as inspired sources of philosophical and theological knowledge, and arc 
looked upon with peculiar reverence ; its application to this chapter is 
equivalent to an assumption for it of especial sanctity and authority. It 
may possibly also indicate that the chapter is originally an independent 
treatise, incorporated into the text of the Surja-Siddhanta. 

The w'ord in verse 1, may mean either the astcrisms proper 
(nahhnfra)^ or the signs (rdf?), and is explained by the commentator as 
intended to include both. Tlic f/t(/??/(ikas, “ secret ones,” are a class of 
demigods who attend upon Kuvera, the god of wealth, and are the 
keepers of his treasures: why they arc mentioned here, as objects of 
especial reverence to the astronomical teacher, is not ob\ ions. The com- 
mentator explains the word by “ Yakshas etc., lesbcr dn unties.” In our 
translation of verse 3 we have followed the reading of the published 
text, which Colcbrooke also appears to have had before him : our own 
manuscripts read, mste‘ad of bhuhhagola, bhinaigola and hhiimer gola^ 

“ sphere of the earth” simply. 

Colcbroidce, in his c'^say On the Indian and Arabian Divisions of the 
Zodiac (As. Res., iv. 323 etc. ; Essays, ii. 321 etc.) to which we have 
already so often had occasion to refer, gives a translation of part of this 
chapter, from the Ix'gnming of the third to the middle of the thirteenth 
verse, as also a brief sketch of the arniillary sphere of wdiicli the con- 
struction IS taught ill the Siddhanta-tjiJiromani. lie farther furnishes a 
description, and a comparison with these, of the soniewliat similar in- 
Btruments employed by the (creeks, the Arab% and the early European 
astronomers. It has not seemed to us worth while to extract tliese de- 
scriptions and comparisons, or to dr^w^ up others from independent and 
original sources : the object of the Hindu instrument is altogetlier differ- 
ent from that of the others, since it is intended merely as an illustration 
of the positions and motions of the heavenly bodies, while those are 
meant to subserve the purposes of astronomical observation ; and its 
relation to them is determined by this circumstance : while it, of course, 
possesses some of the circles wJiich enter into the construction of the 
others, it is, upon the whole, a very different and much more complicated 
and cumbersome structure. There is nothing in the way of supposing 
that the first hint of its construction may have been borrowed from the 
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instruments of western nations : but, on the other hand, it may possi- 
bly admit also of being regarded as an independent Hindu device. 

3. . . . Having fashioned an earth-globe of wood, of the de- 
sired size, 

4. Fix a staff, passing through the midst of it and protruding 

at either M^de, for Mem; and likewise a couple of sustaining 
hoops the equinoctial hoop; 

5. These are to be made with graduated divisions {anguld) of 
degrees of tlie circle {hhagana). . . . 

The fixing of a solid globe of w'ood, representing the earth, in the 
midst of this instrument, is of itself enough to render impracticable its 
application to pnrpo‘-es of aNtronomical observation. For Morn, the 
axis and poles of the earth, see verse 34 of the preceding chajiter. We 
are not informed of what relative size the globe and the encompassing 
hoops are to be made ; probably their relation is to be such that the 
globe will be a small one, contained within an ample sphere. The two 
“supporting lioop-^,” to which are to be attached all the numerous par- 
allels of declination hereafter described, are, of course, to be fastened to 
the axis at right angles to one another^ and to represent the equinoctial 
and solstitial colures. The commentary directly prescribes this, and the 
text also assumes it in a later passage (v. 10). 

C'olebrookc, following the guidance of the commentators, treats the 
former lialf of verse 5 as belonging to the following passage, instead of 
ihc preeeding It ean, however, a<lmit of no reasonable question that 
tlie coniKH’tion as establislied in our translation is the true one : it is de- 
manded by the natural coiistriictioii of the venses, and also } ields a de- 
cidedly preferable sense. 

5. . . . Farther — hj means of the several day-radii, as adapted 
to the soak* established for those other circles, 

6. And by moans of the degrees of declination and latitude 
{viksJtejja) marked off upon the latter — at their own respective 
distances in declination, according to the declination of Aries 
etc., three 

7. Hogj^s are to be prepared and fastened : these answer also 
inversely for (kuiccr etc. In the same manner, three for Libra 
etc., answering also inversely for Capricorn etc., 

8. And situated in the southern hemisphere, arc to be made 
and lastencd to the two hoop-supporters. . . . 

The grammatical construction ot this passage is excessively cumbrous 
and intricate, and wo can hardly hope that the version which wc have 
given of it will be clearly understood without farther e\'j>lanations. Its 
meaning, ho\\ever, is free from ambiguity. Wc have thus far only three 
of the circles out of which onr instrument is to be constructed, namely 
those intended to represent the tw'o colures and the equator: we are 
next to add hoops for the diurnal circles described by the sun when at 
the points of connection between the different signs of the zodiac. Of 
these there will be, of course, three north of the equator, one for the 
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sun at the end of Aries and at the beginning of Virgo, one for the sun 
at the end of Taurus and at the beginning of Leo, and one for* the sun 
at the end of Gemini and the beginning of Cancer, or at the solstice : 
also, in the southern hemisphere, three others corresponding to these. 
The dimensions of which they must be made are to be determined by 
their several radii (which are called day-radii — see above, ii. 60), as 
ascertained by calculation and reduced to the same scalejjy^ which the 
colures and equator were constructed.* They are then to be attached to 
the tw^o general supporting hoops, or colures, each at its proper distance 
from the equator ; this distance is ascertained by calculating the decli- 
nation of the sun whefi at the points in question, and is determined 
upon the instrument by the graduation of the two supporting hoops. 
This graduation is in the text called that for declination (krdnti) and 
latitude {vihshepa ) : it will be remembered that, according to Hindu 
usage, the latter means distance from the ecliptic as measured upon a 
circle of declination. 

8. . . . Those likewise of the asterisms (bha) situated in the 
southern and northern hemispheres, of Abhijit, 

9. Of the Seven Sages (saptarshayas). of Agastya, of Brahma 
etc., are to be fixed .... 

If the orders given in these verses are to be strictly followed, our instru- 
ment must now be burdened with forty-two additional circles of diurnal 
revolution, namely those of the twenty-seven junction-stars [yogatdrd) 
of the asterisms and of that of Abhijit — which is here especially men- 
tioned, as not being always ranked among the asterisms (see above, 
p. 352 etc.) — those of the seven other fixed stars of which the positions 
w^ere stated in the eighth chapter (vv. 10-12 and 20-21); and also those 
of the Seven Sages, or the conspicuous stars in Ursa Major (see end of 
the last note to the eighth chapter). Such impracticable directions, 
however, cannot but inspire the suspicion that the instrument may never 
have been constructed except u])on paper. 

• 9 lust in the midst of all, the equinoctial (vdishuvait) 

hoop is fixed. 

10. Above the points of intersection of that and the support- 
ing hoops are the two solstices {ay ana) and the two equinoxes 
{vishuvaf) . 

We have already noticed (note to iii. 6) that the celestial equator de- 
rives its name from the equinoxes through 'which it passes. It seems a 
little strange that the adjustment of the hoop representing it to the two 
supporting hoops, which we should naturally regard as the first step in » 
the construction of the instrument, is here assumed to be deferred until 
after all the other circles of declination are fixed in their places. 

The word translated “ above” {iirdhvam) in verse 10 requires to be 
understood* in two very difibrent senses, as is pointed out by the com- 
mentator, to make the definitions of position of the solstices and of the 
equinoxes both correct : the latter are situated precisely at the intersec- 
tion of the equinoctial coliire wdth the equator ; the former at a distance 
of 24® above and below’ the intersection of the equator with the other 
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colure, or at the intersection of the colure with the third parallel of the 
sun’s declination, on either side of the equator. 

We are next taught how to fix in its proper position the hoop which 
is to represent the ecliptic. • 

10. . . . From the place of the equinox, with the exact num- 
ber of degrees, as proportioned to the whole circle, 

11. Fi:jc,'^^ 4 ^oWique chords, the spaces (Jesheira) of Aries and 
the rest ; ands^^ikewise another hoop, running obliquely from 
solstice (ayana) to solstice, 

12. And called the circle of declination (krdnti): upon that 
the sun constantly revolves, giving light : the moon and the other 
planets also, by their own nodes, which are situated in the eclip- 
tic {apa7nandala)j 

13. Being drawn away from it, are beheld at the limit of their 
removal in latitude (vikshepa) from the corresponding point of 
declination. . . . 

Instead of simply directing that a circle or hoop, of the same dimen- 
sions as those of the equator and colures, be constructed to represent the 
ecliptic, and then attached to the others at the equinoxes and solstices, 
the text regards it as necessary to fix, upon the six diurnal circles of 
the sun of wliich the construction and adjustment were taught above, 
in verses 5-8, the points of division of all the twelve signs, before 
the ecliptic hoop can be added to the instrument. In the compound 
tiryagjyd, in ver.se 11, which we have rendered “oblique chords, we 
conceive to have its own more proper meaning of “chord,” instead of 
that of “ sine,” which, hy substitution for jyArdha (sec note to ii. 15-27, 
near the end), it has hitherto umiomily borne. We are to ascertain by 
calculation the measure of the chord of 30®, to reduce it to the scale of 
dimensions adopted for the other great circles of the instrument, and 
then, commencing from either equinox, to lay it oft*, in an oblique direc- 
tion, to the successive diurnal circles, northward and southward, thus 
fixing the positions upon them of the initial and final points of the 
twelve signs; and through all these points the ecliptic hoop is to be 
made to pass. 

It does not appear that separate hoops for the orbits of the other 
planets,’ attached to the ecliptic at tlieir respective nodes, are to be ad- 
ded to the instrument. 

In verse 12 we ha\e a name for the ecliptic, apamaridalOy which docs 
not oscur elsewhere in the treatise. The word might be literally trans- 
latv 1 “ oflf-circle,” and regarded as designating the circle which deviates 
in direction from the neighboring equator ; but it is more probably an 
abbreviation for apakramamandalay which would mean, like the ordinary 
terms krdntimandalay krdniivritQy “ circle of declination.” 

13. . . . The orient ecliptic-point {lagna) is that at the orient 
horizon ; the Occident point {astamgachat) is similarly determined. 

14. The meridian ecliptic-point (jnadhyama) is as calculated by 
the equivalents in right ascension {JianJcodayds)y for mid-heaven 
{khamadhya) above. The sine which is between the meridian 
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(madhya) and the horizon {Jcshitija) is styled the day-measure 
(antyd), 

16. And the sine of the sun’s ascensional difference {caradala) 
is to be recognized as the interval between the equatoi;(t;£5/mva^) 
and the horizon. ... 

These verses contain an unnecessary and fragmentaryjj^ also a con- 
fused and blundering, definition of the positions uj>pn,.-S{Te sphere of a 
few among the points and lines which liave been used in the calculations 
of the earlier parts of the treatise. We are unwilling to believe that 
the passage is anything but a late interpolation, made by an awkward 
hand. For the point of the ecliptic termed lagna, or that one which is 
at any given moment passing the eastern horizon, or rising, see iii. 46- 
48, and note upon that passage. The like point at the western horizon, 
which the commentator liere calls astalagna^ “ lagna of setting,” and 
which the text directs us to find “ in a corresponding manner,” has never 
been named or taken into account anywhere in the treatise : we have 
seen above (as for instance, in ix.,4-6) that all its processes into which 
distance in ascension enters as an element are transferred for calculation 
from the Occident to the orient horizon. For madhyalagna^ the point 
of the ecliptic situated upon the meridian, see above, iii. 40 and note. 
Although we have ordinarily translated the term by “meridian ecliptic- 
point,” this being a convenient and exact definition of the point actually 
referred to, we do not regard the word madhya^ occurring in it, as mean- 
ing “meridian” in the sense in which it is used in modern astronomy, 
ilamely the great circle passing through the observer’s zenith and the 
north and south points of his horizon. For it deserves to be noted that 
the text has no distinctive name for the meridian, and nowhere makes 
any reference to it as a circle on the sphere : it will be sepn just below 
that, while the position of the horizon is defined', the lyeridiaH is not 
contemplated as a circle of sufficient consetpiencc to require to be rep- 
resented upon the illustrative armillary sphere. The- commentator not 
very infrequently has occasion to speak of thd meridian, and styles it 
ydmyottaravrtta^ “south and north circle,” or {irdhvaydmyotkiravrtta^ 
“uppermost south and north circle.” Tn the latter lialf of verse 14, 
where >vc have translated madhya by “ meridian,” it would have been 
more exact to say “ inid-lieaven,” or “the sun at the middle of bis visi- 
ble revolution,” or “ the sun when at the point called madhyalagnar 
For the “ day-measure” (aniyd), sec above, iii. 34-36. Its definition 
given here is as bad as it could well be : for, passing over the fact that 
the line in question is not properly a sine, and moreover that the* text 
does not tell us in which of the niimlfcrless possible directions it is to be 
drawn from the meridian to the horizon, the line which it is attempted 
to describe is not the one which the treatise regards as the antydy but 
the correspondent of the latter in the small circle described by the sun. 
That is to say, the text here substitutes the line DA in Fig. 8, above 
(p. 232), for the line EG. A similar hlunder is made in defining the 
sine of the sun’s ascensional difference (carajyd) : the line A B in the 
same figure, which is the “ earth-sine” {kajyd^ kskitijyd), is taken, in- 
stead of its equivalent in terms of a great circle, C G. Moreover, the 
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text reads “ equator” (vishuvat — E C in the figure) here for “ east and 
west hour-circle” {unmandala — CP): the commentator restores the 
latter, and excuses the substitution by a false translation of the latter 
half of iii. 6, making it mean “ the east and west hour-circle is likewise 
denominated the equinoctial circle.” 

In versi 14, lankoday&s is substituted for the more usual term lanko- 
daydsavas (see above, iii. 49, and note), in the sense of equivalents of 
the signs in'^fgii^^cension,” literally, “ at Lank^.” 

15. . . • Having turned upward one’s own place, the circle of 
the horizon is midway of the sphere*. 

16. As covered with a casing (vasira) and as left uncovered, 
it is the sphere surrounded by JLokaloka, . . . 

The simple direction to turn upward one’s own situation upon the 
central wooden globe which represents the earth does not, it is evident, 
contemplate any very careful or exact adjustment of the instrument. 

Verse 16 is very elliptical and obscure in its expressions, but their 
general meaning is plain, and is that which is attributed to them by the 
commentator. The proper elevation having been given to the pole of 
the sphere, a circle is by some means or other to he fixed about its 
midst, or equally distant from its zenith and nadir, to represent the 
horizon. Tljcn the part below is to be encased in a cloth covering, the 
upper hemisphere alone being left open. As thus arranged, the sphere 
is, as it were, girt about by the Loka,loka mountains. Lok^loka is, as we 
have seen above (note to xii, 32-44), the name of the giant mountain- 
range which, in the Puranic geography, is made the boundary of the 
universe : it is apparently so called because it separates the world {loka) 
from the non-world (aloka ) ; and as out of the Puranic Mcru the new 
astronomical geography makes the axis and poles of the earth, so out of 
these mountains it makes the visible horizon. 

The “ wonder-working fabric of the terrestrial and stellar sphere” is 
now fully constructed, and only requires farther, in order to its comply 
lion as an edifying and instructive illustration of the relations of the 
heavens <0 the earth, to be set in motion about its fixed axis. 

16. . . . By the application of water is made ascertainment of 
the reyolution of time. 

17. *One may construct a sphere-instrument combined with 
quicksilver : this is a mystery ; if plainly described, it would be 
geni.rally intelligible in the world, 

ISr Therefore let the supreme sphere be constructed according 
to the instruction of the preceptor {guru). In each successive 
ag® this construction, having become lost, is, by the Sun’s 

19. Favor, again revealed to some one or other, at his 
pleasure. . . . 

Here we have another silly mystification of a simple and compara- 
tively insignificant matter, like that already noticed at the end of the 
sixth chapter. The revolution of the machine of which the construc- 
tion has now been explained, in imitation of the actual motion of the 
VOL. VI. 52 
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heavons about the earth, i» something so calculated to strike the minds 
of the uninitiated with wonder, that the means by which it is to be 
accomplished most hot be fully explained even in this treatise^ lest they 
should become too generally known : they must be learned by eacn 
pupil directly from his teacher, as the latter has received them by suc- 
cessive tradition, from the original and superhuman source whence they 
came* It is perfectly evident that such a fabric could only be made to 
revolve in a rude and imperfect way; that it should hayii^dTarked time, 
and continued for any period to correspond in positiSn with the actual 
sphere, is impossible. 

The word which, upon the authority of the commentator, we have 
rendered "water,” in verse 16, is amrtasr&va, literally "having an im- 
mortal flow”: perhaps the phrase should be translated rather, "by 
managing a constant current of water.” 

19. . . . So also, one should construct instruments (yantra) in 
order to the ascertainment of time. 

20. When quite alone, one should apply quicksilver to the 
wonder-causing instrument. B^the gnomon (ganJeu), staflf {yashti), 
arc (dhanus), wheel {cakra), instruments for taking the shadow, 
of various kinds, 

21. According to the instruction of the preceptor (guru)^ is to 

be gained a knowledge of time by the diligent 

The commentator interprets the first part of verse 20 in correspond- 
ence with the sense of the preceding passage : the application *of mer- 
cury to a revolving machine, in order to give it the appearance of auto- 
matic motion, must be made privately, !wt people, understanding the 
method too well, should cease to wonder at it. The instruments men- 
tioned in the latter half of the same verse are explained* in the com- 
mentary simply by citations from the yanirddhydya, " chapter of instru- 
ments,” of the Siddhfinta-^iromani (Gol&dhy., pp. 111-136, published 
edition). We will state, as briefly as may be, their character : 

The gnomon {ganka) needs up explanation : its construction and the 
method of using it have been fully exhibited in the third chapter of. our 
treatise. The " staff-instrument” {yashtiy antra) is described as follows. 
A circle is described upon a level surface with a radius proportioned to 
that of the sphere, or to tabular radius. Its cardinal points are ascer- 
tained, and its east and west and north and south diameters are drawn. 
From the former, at either extremity, is laid off the sine of amplitude 
{agrd) ascertained by calculation for the given day : tiie points thus de- 
termined upon the circumference of the circle represent the points on 
the horizon at which the sun rises and sets. Another circle, with a ra- 
dius proportioned to that of the calculated diurnal circle of the day 
(dyvjyd), is also described about the centre of the other, and is divided 
into sixty equal parts, representing the division of the sun’s daily revolu- 
tion into sixty n^dis. Into a depression at the centre, the foot of a 
staff {yashfi), equal in length to the radius of the larger circle, is loosely 
inserted. When it is desired to ascertain the time of the day, this staff 
is pointed directly toward the sun, or in such manner that it casts no 
shadow; its extremity then represents the place of the sun at the 
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moment upon the sphere. Measure^ by a stick, the distance of that 
extremity from the point of sunrise or of sunset : this will be the chord 
of that part of the diurnal circle which is intercepted between the sun’s 
actual position and the point at which he rose, or will set : the value of 
the corresponding arc in n^dis may be ascertained by applying the stick 
to the lesser graduated circle. The result is the time since sunrise, or 
till sunset. ^ 

The “ whc8H^co^m) is a ve^ simple instrument for obtaining, by 
observation, the sun’s altitude and zenith-distance. It is simply a wheel, 
suspended by a string, graduated to degrees, having its lowest point 
and the extremities of its horizontal diameter distinctly marked, and 
with a projecting peg at the centre. When used, its edge is turned to- 
ward the sun, so that the shadow of the peg falls upon the graduated 
periphery, and the distances of the point where it meets the latter from 
the horizontal and lowest points of the wheel respectively are the 
required altitude and zenith-distance of the sun. From these, by the 
methods of the third chapter (iii. SV-SQ), the time may be derived. 

The “arc” {dhanus) is the lower half of the instrument just described 
— or, we may also suppose, a quadrant of it ; since only a quadrant is 
required for making the observations for which the instrument is em- 
ployed. 

21. By water-instruments, the vessel {kapdla) etc., by the pea- 
cock, man, monkey, and by stringed sand-receptacles, one may 
determine time accurately. 

22. Quicksilver-holes, water, and cords, ropes {^lba)y and oil 
and water, mercury, and sand are used in these : these applica- 
tions, too, are difficult. 

The instruments and methods hinted at in these verses are only, par- 
tially and obscurely explained by the commentator. The kapAla^ “ cup” 
or “hemisphere,” is doubtless the instrument which is particularly 
described below, in verse 23. The nara^ “ man,” is also spoken of be- 
low, in verse 24, and is simply a gnomon ; it is perhaps one of a partic- 
ular construction and size, and so named from having about the neiglit 
of a man. The peacock and monkey are obscure. The “ sand-vessels” 
(renuQnrbka)j which are “ provided with cords” (sasijitra)^ arc probably 
susperfded instruments, of the general character of our hour-glasses. 
The commentator connects them also with the “peacock,” as if the 
latter were a figure of the bird having such a vessel in his interior, and 
letting the sand pour out of his mouth. In illustration of the “ quick- 
s’’ ver-holes” (pdraddrd) a passage is cited from the Siddh&nta-^iromani 
(as above), giving the description of an instrument in which they are. 
applied. It is a wheel, having on its outer edge a number of holes, of 
equal size, and at equal distances from one another, but upon a zig-zag 
line : these holes are filled half full of mercury, and stopped at the ori- 
fice : and it is claimed that the wheel will then, if supported upon an 
axis by a couple of props, revolve of itself. The application of this 
method may well enough be styled “ difficult” : if a machine so con- 
structed would work, the Hindus would be entitled to the credit of 
having solved the problem of perpetual motion. The descriptions of 
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one or two other somewhat similar machines are also cited in the com* 
mentary from the Siddh^nta-^ironiani : the only new feature worthy of 
notice which they contain is the application of the siphon, or bent tube, 
in emptying a vessel of the water it contains. 

It will have been noticed that, throughout the whole of this chapter, 
thh different parts or passages end in the middle of a verse. In the 
twenty-first verse the coincidence between the end of a pass^e and the 
end of a verse is re-established, but it is at the cost o^,gpiri!^n irregular- 
ity as is nowhere else committed in the treatise : the verse is made to 
consist of three half-glokas, instead of two, the whole chapter being 
thus allowed to contain an uneven number of lines. There are two or 
three very superfluous half-verses at the beginning of the chapter, the 
omission of any one of which would seem an easier and preferable 
method of restoring the regular and connected construction of the text. 

23. A copper vessel, with a hole in the bottom, set in a basin 
of pure water, sinks sixty times in a day and night, and is an 
accurate hemispherical instrun^ent. 

This instrument appears to have been the one most generally and fre- 
quently in use among the HJndiis for the measurement of time : it is the 
only one described in the Ayin-Akbari (ii. 302). One of the common 
names for the sixtieth part of the day, ghati or ghaHJedj literally “ ves- 
sel,” is evidently derived from it : the other, nddi or nddikd, “ reed,” 
probably designated in the first place, and more properly, a measure of 
length, and not of time. A verse cited in the commentary to this pas- 
sage gives the form and dimensions of the vessel used : it is to be of ten 
palas^ weight of copper, six digits (angula) high, and of twic5 that width 
at the mouth, and is to contain sixty palas of water : the hole in the 
bottom through which it is to fill itself is to be such as will just admit 
a gold pin four digits long, and weighing three^ and a third mdskas. 
The description of the Ayin-Akbari does not precisely agree with this ; 
and it is, indeed, sufficiently evident that an instrument intended for 
such a purpose could not be accurately constructed by Hindu workmen 
from measurements alone, but would have to be tested by .comparison 
with some recognized standard, or by actual use. 

24. So also, the man-instrument {narayanira) is good in the 
day-time, and when the sun is clear. The best determination of 
time by means of determinations of the shadow has been ex- 
plained. 

We have already noticed above, under verse 21, that the nara was a 
simple gnomon. The explanations here referred to are, of course, those 
which are presented in the third chapter. 

Th^ concluding verse of the chapter is an encouragement held out to 
the astronomical student. 

26. He who thoroughly knows the system of the planets and 
aAerisms, and the sphere, attains the world of the planets in t^e 
succession of births, his own possessor. 
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CHAPTER XIV. 

OF THE DIFFEKEiN'T MODES OF BECKONmO TIME. 

CairrBNT8:-*->'l~2, enameration of the modes of measuring time, and general explan* 
ation of their 8, solar time; 4-6, of the periods of eighty*6ix days; 7-11, 
of points and dmltoas in the sun's resolution ; 12-18, lunar time ; 14, time of the 
Fathers ; 16, sidereal time ; 15-16, of the months and their asterisms ; 17, of the 
twelve-year cycle of Jupiter ; 18-19, civil, or mean solar, time ; 20-21, time of 
the gods, Prajdpati, and Brahma ; 22-26, conclusion of the work. 

1. ‘The modes of measuring time {mdna) are nine, namety those 
of Brahma, of the gods, of the Fathers, of PrajSpati, of Jupiter, 
and solar (sdura)^ civil (sdvana), lunar, and sidereal time. 

2. Of four modes, namely solar, lunar, sidereal, and civil time, 
practicaruse is made among men ; by that of Jupiter is to be de- 
termined the year of the cycle of sixty years ; of the rest, no 
use is ever made. 

This chapter contains the reply of the sun’s incarnation to the last of 
the questions addressed to him by the original recipient of his revela- 
tion (see above, xii. 8). The word mdna^ which gives it its title of md- 
nMhydya^ and which we have translated “ mode of fteasuring or reck- 
oning time,” literally means simply measure” : it is the same term 
which we have already (iv. 2-3) seen applied to designate the measured 
disks of the sun and moon. 

8. By solar {sdura) time are determined the measure of the 
day and night, the shadagtiimukhaSf the solstice (ayana)^ the equi- 
. nox (vishuvai), and the propitious period of the sun’s entrance 
into a sign {sankrdnti). 

The adjective aaura, which we translate “ solar,” is a secondary de- 
rivative from sdrya, “ sun.” ft is applied to those divisions of time 
which are dependent on and determined by the sun’s actual motion 
along the ecliptic. The “day and night” measured by it are probably 
those of the gods and demons respectively ; see above, xii. 48-50. The 
solar year, as already noticed (note to i. 12-13), is sidereal, not tropical ; 
it commences whenever the sun enters the first sign of the immovable 
sidereal zodiac, or when he is 10 minutes east in longitude from the 
star ( Piscium. The solar month is the time daring which he continues 
in each successive sign, or arc of 30^, reckoning from that point. The 
length of the solar year and month is subject only to an infinitesimal 
variation, due to the slow motion, of I'in 617 years, assumed for the 
sun’s line of apsides (see above, i 41-44) ; but it is, as has been shown 
above (note to i. 29-34, near the end), somewhat differently estimated 
by different authorities. The precise length of the solar months, as 
reckoned according to the Sfirya-Siddh^nta, is thus stated by Warren 
(E&la Sankalita, p. 69) : 
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Duration of the several Solar Months, 


No. 

Naino. 

\ 

Duration. 


Sum of duration. 



d 

n 

V 



d 

n 

V 


.... 

1 

VAijdkha, 

3 o 

55 

32 

2 

39 

3 o 

55 

32 

2 

39 

3 

Jy&ishtha, 

3 i 

24 

12 

2 

4 i 

62 

19 

44 

5 

20 

3 

Ashfidha, 

3 i 

36 

38 

2 

44 

93 

56 

22 

8 

4 

4 

9 r&vana, 

3 i 

28 

13 

«2 

42 

125 

24>ter 10 

46 

5 

Bhddrapada, 

3 i 

2 

10 

2 

4 o 

1 56 

26 

44 

i 3 

26 

6 

Alvina, 

• 3 o 

27 

23 

2 

38 

186 

54 

6 

16 

4 

7 

Kdrttika, 

39 

54 

7 

2 

35 

216 

48 

i 3 

18 

39 

8 

M&rgaciraha, 

29 

' 3 o 

24 

2 

33 

246 ' 

18 

37 

21 

12 

9 

Pdusha, 

39 

20 

53 

2 

3 i 

275 

39 

3 o 

23 

43 

lO 

Mdgha, 

39 

27 

16 

2 

32 

3 o 5 

6 

46 

26 

i 

II 

PhAlguna, 

29 

48 

24 

2 

33 

334 

55 

10 

28 

48 

12 

Cditra, 

3 o 

20 

31 

2 

36 

365 

i 5 

3 i 

3 i 

24 


The former passage (i. 12-131 took no note of any solar day ; in this 
chapter, however, sucli a division of time is distinctly contemplated : it 
is also recognized by the Siddh^nta-^iromani (Ganitkdhy., ii. 8), and 
seems to be, for certain uses, generally accepted. The solar day is the 
time during which the sun traverses each successive degree of the eclip- 
tic, with his true motion, and its length accordingly varies with the rap- 
idity of his motio§ ; three hundred and sixty such days compose the 
sidereal year. In order to determine the solar day* corresponding to any 
given moment, it is, of course, only necessary to calculate, by the meth- 
ods of the second chapter, the sun’s true longitude for that moment 
Hence it is a matter of very little practical account : all the periods re- 
garded as determined by it may be as well derived directly from the 
sun’s longitude, without going through the forni of calling its degrees 
days. It is thus with the equinoxes, solstices, and entrances of the sun 
into a sign (sankranti, “ entrance upon connection with”) : for the latter, 
and for the continuance of the propitiofls influences which are believed 
to attend upon it, see below, verse 11. The shada^itimukkas form the 
subject of the next following passage. 

The manuscript without commentary inserts here the following verse : 
“ the day and night of the gods and demons, which is determined by 
the sun’s revolution through the circle of asterisras {hhacakra\ and the 
number of the Golden (krta) and other Ages, as already stated, is to 
be known.” 

4. Beginning with Libra, the shadagitimukha is at the end of 
the periods of eighty -six (s/iada^i^i) days, in succession; there are 
four of them, occurring in the signs or double character {dvisva* 
hhdva ) ; 

6. Namely, at the twenty-sixth degree of Sagittarius, at the 
twenty -second of Pisces, at the eighteenth degree of Gemini, and 
at the fourteenth of Virgo. 

6. From the latter point, the sixteen days of Virgo which re- 
main are suitable for sacrifices : anything given to the Fathers 
{pitaras) in them is inexhaustible. 
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We have not been able to find anywhere any^xplanation of this cn- 
rious division of the sun’s path into arcs of 86®, commencing from the* 
autumnal equinox, and leaving an odd remnant of 16® at the end of 
Virgo. Ther commentary offers nothing whatever in elucidation of their 
character and significance. The epithet “ of double character” {dvisva- 
bkdva) belongs to the four signs mentioned in verse 5 ; judging from the 
connection in which it is applied to them by Var&ha-Mihira (Laghu- 
‘j&taka, i. 8, in W d?er ’s Indische Stydien, ii. 278), it designates them as 
either variable (cam} or fixed {sthira\ in some astrological sense. The 
term shadagitimuJcJia is composed of skadagitiy “ eighty-six,” and mukkuy 
“ mouth, face, beginning.” We do not understand the meaning of the 
compound well enough to venture to translate it. 

7. In the midst of the zodiac (hhacakra) are the two equinoxes 
(vishuvat), situated upon the same diameter {samasiiiraga)^ and 

, likewise the two solstices {ayana) ; these four are well known. 

8. Between these are, in each case, two entrances {sotnkrdnti) ; 
from the immediateness of the entrance are to be known the two 
feet of Vishnu. 

9. From the sun’s entrance {sanhrdnii) into Capricorn, six 
months are his northern progress {uttardyana) ; so likewise, from 
the be^nning of Cancer, six months are his southern progress 
(dakshindyana), 

10. Thence also are reckoned the seasons (rtu), the cool season 
(gi^ira) and the rest, each prevailing through two signs. These 
twelve, commencing with Aries, are the months; of them is 
made up the year. 

The commentator explains samasutraga, like samasuirastha above 
(xii. 52), to mean situated at opposite extremities of the same diameter 
of the earth, or antipodal to one another. 

The technical term for the sun’s entrance into a sign of the zodiac is, 
as noticed already, sankrdnti (the commentary also presents the equiva- 
lent word sankramana) ; of these there take place two between each 
equinox and the Receding or following solstice. The latter half of 
verse 8 is quite obscure. The commentator appears to understand it as 
signifying that, in each quadrant, the entrance (sankrdnti) immediately 
following the solstice or equinox is styled “ Vishnu’s feet.”’ In the ear- 
liest Hindu mythology, Vishnu is the sun, especially considered as occu- 
pying successively the three stations of the orient horizon, the meridian, 
and the Occident horizon; and the three steps by which he strides 
thi\ tgh the sky are his only distinctive characteristic. These three 
steps, then, appear under various forms in the later Vkishnava mythol- 
ogy, and there is plainly some reference to them in this designation of 
the sun’s entrances into the signs. It would seem easiest and most nat- 
ural to recognize in the three signs intervening between each equinox 
and solstice Vishnu’s three steps, and to regard the two intermediate 
entrances as the marks of his feet ; this may possibly be the figure in- 
tended to be conveyed by the language of the text. 

The word rtu means originally and literally any determined fieriod of 
time, a ** season” in the most general sense of the term ; but it has also 
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been employed from early times to designate the various divisiona 
of the year. They were anciently reckoned as three, five, six, or seven ; 
but the prevailing division, and the only one in use in later times, is that 
into six seasons, named Vasanta, Grishma, Varshi^* ^arad^ and 

Hemanta, which maybe represented by cool season, spring, summer, 
rainy season, autumn, and winter, Qi^ira begins with the month Mkgha, 
or about the middle of January (see note to i. 48-51, and the table 
given below, under vv. 15-16), and fach season inj^ession includes " 
two solar months. 

11. Multiply the number of minutes in the sun’s measure 
(mdna) by sixty, and divide by his daily motion : a time equal 
to half the result, in nadis, is propitious before the sun’s entrance 
into a sign (sankrdnti)^ and lilcewise after it. 

The propitious influences referred to atbove, in verse 3, as attending 
upon the sun’s entrance into a sign, are regarded as enduring so long as ' 
any part of his disk is upon the point of separation between the two 
signs. This time is found by the following proportion : as the sun’s ac- 
tual daily motion, in minutes, is to a day, or sixty nkdis, so is the meas- 
ure of his disk, in minutes, to the time which it will occupy in passing 
the point referred to. 

12. As the moon, setting out from the sun, moves from rfay^to 
day eastward, that is the lunar method of reckoning time {mdna) : 
a lunar day {tithi) is to be regarded as corresponding to twelve 
degrees of motion. 

13. The lunar day (tithi)^ the karana, the general ceremonies, . 
marriage, shaving, and the performance of vows, fastings, and 
pilgrimages, are determined by lunar time. 

14. Of thirty lunar days is composed the lunar month, which 
is declared to be a day and a night of the Fathers ; the end of 
the month and of the half-month {paksha) are at their mid-day 
and midnight respectively. 

For the tithiy or lunar day, see above, ii. 66 : for the karana, see 
ii, 67-69. For the month considered as the day of the pitaras, or manes 
of the departed, see note to xii. 73-77. Manu (i. 66) pronounces the 
day of the Fathers to be the dark half-month, or the fortnight from full 
moon to new moon, and their night to be the light half-month, or the 
fortnight from new moon to full moon. With this mode of division 
might be made to accord that stated in the latter part of verse 14, by 
rendering madhye “ between,” instead of “ at the middle point of” : we 
have translated according to the directions of the commentator. 

16. The constant revolution of the circle df asterisms (bhaca- 
kra) is called a sidereal day. The months are to be known by 
the names of the asterisms (nakshatra), according to the conjunc- 
tion (yoga) at the end of a lunar period (parvan). 

16. To the months Ellirttika etc. belong, as concerns the con- 
junctioii {samayoga), the asterisms Krttikfi etc., two by two : but 
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three months, ^namely the last, the next to the last, and the fifth, 
have triple a^terisms. 

The subject of sidereal time, although one of prominent importance 
in the present treatise, since the subdivision of the day is regulated 
entirely by it, is here very summarily dismissed with half a verse, while 
we find appended to it in the same passage matters with which it has 
nothing properlj^o do. 

We have already (note to i. 48-51) had occasion to notice that the 
months are regarded as having received their names from the asterisms 
{nakshaira) in which tlie moon became f^H during their continuance. 
According to Sir William Jones (As. lies., ii. 296), it is asserted by the 
Hindus “ that, when their lunar year was arranged by former astrono- 
mers, the moon was at the full in each month on the very day when it 
entered the nakshaira^ from which that month is denominated.” Wheth- 
er this assertion is strictly true admits of much doubt. Our, text does 
not imply any such claim : it only declares that the month is to be 
called by the name of that asterism with which the moon is in conjunc- 
tion i^yoga) at the end of parvan: this latter word might mean either 
half of a lunar month, but is evidently to bo understood here, as ex- 
})Iained by the commentary, of the light half [pukla paksha) alone, so 
that t^e end of the parvan {parvAnta) is equivalent to the (*nd of 
tlie day of full moon {ptirnimania)^ or to the moment of opposition in 
longitude. Now it is evident tliat, owing lo the incommensurability of 
the times of revolution of the sun and moon, as also to the revolution 
of the moon’s line of apsides, full moon is liable to occur in succession 
in all the asterisnis, and at all points of the zodiac ; so that although, 
at the time ’\\lien the system of names for the months originated and 
established itself, they were doubtless strictly applicable, they would not 
long continue to be so, tiistcad, however, of being compelled to alter 
continually the iiorneiiclaturo of the year, we are allowed, by verse 16, 
to call a month Karttiha in which tlie full of the moon takes place either 
in Krttik^ or in lloliini, and so on ; the twenty-seven asterisms being 
distributed among the twelve months as evenly as the nature of the case 
admits. 

At what period these names were first introduced into use is unknown. 
It must have been, of course, posterior to the establishment of the sys- 
tem of asterisms, but it was probably not much later, as the names are 
found in some of the earlier texts which contain those of the nakshatraa 
them^'^lves. We can hardly suppose that they w'ere not originally ap- 
plied ifidependently to the lunar months; and certainly, no more suita- 
hli * jrivation could be found for the name of a lunar period tlian from 
the asterism in which the moon attained during its continuance her full 
beauty and perfection. In later times, as wc have ali'cady seen (note to 
i. 48-51), the true lunar months arc entirely dependent for their nomen- 
clature upon the solar months, according to the determination of the 
latter, as regards their commencement and duration, by the data and 
methods of the modern astronomical science. Inhere has been handed 
<lown another system of names for the months (see Colebrooke in As. 
lies,, vii. 284 ; Essays, i. 201), which have nothing to do with the aster- 
isnis : whether they are to be regarded as more ancient than the others 
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we do not know* They are — commencing with the fiBifc month of the 
season Vasanta, or with that one which in the other system is called 
C6,itra — as follows ; Madhu, M^dhava, ^ukra, Nabhasya, 

Isha, Oija, Sahas, Sahasya, Tapas, Tapaaya. 

For the sake of a clearer understanding of the relations of the aster- 
isms, months, and seasons, w^e present their correspondences below in a 
tabular form : 

« « Astensmi^ which 

Seaion* Month. mooTmay occur. 


farad, 


Hemanta, 


fi9ira. 


] KSrttika. 

L (iljct -Nov ) 


{ Margagireha. 
(Nov -Dec,) 

P^usha. 

(Dec,-Jan,) 


' Mdglia. 
(Jan.- Fob.) 

Phdlguna. 
(Feb.- Mar,) 


j Krttikd. 

I Rohini. 

j Mrgayirsha, 

I Ardra. 

i Punarvasu. 
Pushya. 

j Aflesh^. 

( Magha. 

( P.-Phalguni. 
\ IT.-Phalgunt 
( Hasta. 


Vasanta. 


Grishma. 


Yarsha. 


Caitra. 

(Mar.-Apr.) 

Vai^akha. 

(Apr.- May.) 


{ Jyaiehtha. 

(May-June,) 

AshAdha. 

(June-July.) 


Cravana. 

(July- Aug.) 


It (Aug -Sept )J 


j Citra. 
i Svatt 

( Vigakha. 

( Anuradba, 

i jyeshtha, 
Mdla.’ 

( P.-Ashadha, 
( u.-Ashadha. 

j f ravana, 

( f ravishtba. 


-Bhadrapada, 
[ U.-Bhadrapada, 


{ ( Revati. 
A9vma. •< A^viui. 

(Sept -Oct ) J JSharani. 


Davis (As. Res., iii. 218) notices that some of the ancient *astrono- 
mers have divided the asterisms somewhat differently, giving to 9r&vana 
the three beginning with f5ravana,^to*Bhadrapada the three beginning 
with Phrva-Bhadrapada, and to Acvina only A 9 vini and Bharani. It 
seems, indeed, that the selection of the three months to which three 
asterisms, instead of two, were assigned, must have been made somewhat 
arbitrarily. 

It will be noticed that in this passage K^rttika is treated as th.e first 
of the series of months, while above (v. 10) fJi^ira was mentioned as the 
first season, and while in practice (see note to i. 48-51) V^i^^kha is 
treated as the first of the solar months, and Caitra of the lunar. Another 
name for M^irgagirsha, also, is Agrah^iyana, which appears to mean 
“commencement of the year.” How much significance these varia- 
tions of usage may have, and what is their reason, is not known to us. 
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As regards and C^iitra, indeed, the case is clear, and we may 

also regard the rank assigned to K&.rttika as due to the ancient position 
of Krttik&, as first among the lunar mansions. 

.17. In Vaigaklia etc., a *coiij unction (yoga) in the dark half- 
month (krshna), on the fifteenth lunar day determines in 

like manner the years Karttika etc. of Jupiter, from his heliacal 
setting (asta) a^^d rising (udaya). 

We have already, in an early part of the treatise (i. 55), made acquaint- 
ance with a cycle of the planet J npiter, composed of sixty years ; in 
this verse we have introduced to our notice a second one, containing 
twelve years, or correspondhig to a single sidereal revolution of the 
planet. The principle upon which its nomenclature is based is very evi- 
dent. Jupiter’s revolution is treated as if, like that of the sun, it deter- 
mined a year, and the twelve parts, each quite nearly equalling a solar 
\car (sec note to i. 55), into which it is divided, are, l>y the same anal- 
oi'jy, accounted as months, and accordingly receive the names of the 
solar months. The appellations thus applied to the years, in their order, 
we arc directed to determine by tlie asterism (nakshatra) in wdiieh the 
planet is found to be at the time of its disappearance in the sun’s rays, 
and its disengagement from them : for it would, of course, set and rise 
heliacal ly twelve times in each revolution, and each time about a month 
later than before. The name of the year, however, will not agree with 
tliat of the month in which the rising and setting occur, but will he the 
opposite of it, or six months farther forward or backward, since the 
month is named from the asterism wdth which the sun is in opposition, 
but the year of the cycle from that with which he is in conjunction. 
The terms in Avliich the rule of the text is stated are not altogether un- 
iinibiguous : there is no expressed grammatical connection between the 
t^^o halves of the verse, and we are compelled to add in our translation 
the important word “ determines,” which links them together. The 
meaning, however, we take to be as follows : if, in any given year, the 
heliacal setting of Jupiter takes place in the month Vaigakha, then the 
asterism with which the moon is found to be in conjunction at the end 
of that montli — which will be, of course, the asterism in which the sun 
IS at the same time situated — wdll determine the name of the year, w^hich 
will be Karttika : and so on, from year to year. The expression “ in 
like manner,’^ in the second half of the verse, is interpreted as implying 
that to the years of this cycle is made the same distribution of the as- 
terisnih as to the months in the preceding passage : the second and third 
colimihs of the last table, then, will apply to the cycle, if we alter their 
heauings respectively, from “ month” to year of the cycle,” and from 
‘‘ asterisins in which full moon may occur” to “astcrisms in which Ju- 
piter’s heliacal setting and rising may occur.” 

There is one untoward circumstance connected Avith this arrangement 
which is not taken into account by the text, and winch aj)pears to op- 
pose a practical difficulty to the application of its rule. The amount of 
Jupiter’s motion during a solar year is not precisely one sign, but per- 
ceptibly more than that, so that the mean interval betw een two succes- 
sive heliacal settin<j^s is a little more than a solar month \ aftd this dif- 
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ference accumulates so rapidly tliat the thirteenth setting would take 
place about four degrees farther eastward than the first, so that, without 
some system of periodical omissions of a month, the correspondence 
between the names of the years, if applied in regular succession, and 
the asterisms in which the planet disappeared w’ould, after a few revolu- 
tions, be altogether dislocated and broken up. If the cycle were of 
more practical consequence, or if it w^ere contemplated as one of the 
proper subjects of this treatise, we might expect to some method 
of obviating this difficulty prescribed. Warren, how^ever, in his brief 
account of the cycle of twelve years (K^la Sankalita, p. 212 etc.), states 
that he knows of no nation or tribe making any use of it, but only finds 
it mentioned in the books. According to both him and Davis (As. Res., 
iii. 217 etc.), the cycle of twelve years is subordinate to that of sixty, 
the latter being divided into five such cycles, to which special names are 
applied, and of each of which the successive years receive in order the 
titles of the scalar inontlis. The appellations of tlic cycles themselves 
are those which properly belong to the years of the lustrum {yuga), or 
cycle of five years, by wdiich, as already noticed (note to i. 56-58), the 
liindus appear first to have regulated time, and effected by intercala- 
tion the coincideiioo of the solar and lunar years: they are Samvatsara, 
Parivatsara, Tdavatsara, Idvatsara, (or Anuvatsara), and Yatsara (or 
Tdvatsara, or Udravatsara). It would apjiear, then, either that the cycle 
of sixty years was derived from and founded upon the ancient lustrum, 
being an imitation of its coiistruetion in time of the planet Jupiter, 
of winch a month equals a solar year, or else that the already existing 
cycle had been later fancifully com])ared with the lustrum, and siil)di\i- 
ded after its model into sub-cycles for years, and years for months : of 
those two suppositions wo are inclined to regard the latter as decidedly 
the more probable. 

18. hVom rising to rising of tbe sun, that is called civil {sdvand) 
reckoning. By that arc determined the civil days {sdvana), and 
by these is the regulation of the time of sacrifice ; 

19. Likewise the removal of uncleanness from child-bearing 
etc., and the regents of days, months, and years : the mean mo- 
tion of the planets, too, is computed by civil time. 

The term sAvana we liavc translated “ civil,” as being a convenient 
Way of distinguishing this from the other kinds of time, and as being 
very properly applicable to the day as reckoned in practical use from 
sunrise to sunrise : in the more general sense, as denoting the mode of 
reckoning the mean motions of tJie planets, and the regency of succes- 
sive periods, sdvana corresponds to what we call*' mean solar” time. 
The word itself seems to be a dcrivati\e from savam, “libation,” the 
three daily savanas, or the sunrise, noon, and sunset libations, being 
determined by this reckoning. 

20. The mutually opposed day and night of the gods (sura) 
and demons (asura), which has been already explained, is time 
of the gods, being measured by the completion of the sun's 
revolution. 
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21. The space of a Patriarchate {manvantara) is styled time 
of Prajapati : in it is no distinction of day from night. An ^on 
(kalpa) is called time of Brahma. 

It may well be said that the mode of reckoning by time of the gods 
has been already explained : the length of a day of the gods, with the 
method of its determination, has been stated and dwelt upon, in almost 
identical language, over and over again (see i. 13-14 ; xii. 45-50, 67, 
74 ; and the interpolated verse after xiv. 3), almost as if it were so new 
and striking an idea as to demand and bear repeated inculcation. For 
the Patriarchate (manvantara), or period of 308,448,000 years, see 
above, i. 18 : this is the only allusion to it as a unit of time which the 
treatise contains. For the JEon (kalpa), of 4,320,000,000 years, as 
constituting a day of Brahma, see above, i. 20. 

The remaining verses arc simply the conclusion of the treatise. 

22. Thus hath been told thee that supreme mystery, lofty and 
wonderful, that sacred knowledge (bra/man), most exalted, pure, 
all guilt destroying ; 

23. And the highest knowledge of the heaven, the stars, and 
the planets hath been exhibited : he who knoweth it thoroughly 
obtaineth in the worlds of the sun etc. an everlasting place. 

24. With these words, taking leave of Maya, and being suit- 
ably worshipped by him, the part of the sun ascended to heaven, 
and entered his own disk. 

25. So then Maya, having ]^ersonally learned from the sun 
that divine knowledge, regarded himself as having attained his 
desire, and as purified from sin. 

26. Then, too, the sages (rshi), learning that Maya had received 
from the sun this gift, drew near and surrounded him, and rev- 
erently asked the knowledge. 

27. And he graciously bestowed upon them the grand system 
of the planets, of mysteries in the world the most wonderful, 
and equal to the Scripture (brahman). 

The Surya-Siddhanta, in the form in which it is here presented, as ac- 
cepted by Kauganatha and fixed hyi^iis commentary, contains exactly 
five hundred verses. This number, of course, cannot plausibly be looked 
upon as altogether accidental : no one will question that tlie treatise has 
been intentionally wrought into its present compass. We have often 
found occasion above to point out indications, more or less distinct and 
unequivocal, of alterations and interpolations ; and although in some 
cases our suspicions may not prove well-founded, there can be no reason- 
able doubt that the text of the treatise has undergone since its origin 
not unimportant extension and modification. Any farther cemsideration 
of this point we reserve for the general historical summary to be pre- 
sented at the end of the Appendix. 
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APPENDIX: 

CONTAINING ADDITIONAL NOTES AND TABLES, CALCULATIONS OF 
ECLIPSES, A STELLAR MAP, Etc. 


1 . p. 142. Tbc name siddh&ntay by which the astronomical text- 
books are generally called, has, by derivation and original meaning, 
nothing to do with astronomy, but signifies simply “established conclu- 
sion and it is variously applied to other uses in the Sanskrit literature. 

It may not be uninteresting to present here a summary view of the 
existing astronomical literature of the Hindus, as derived from such 
sources of information upon the subject as arc accessible to us, even 
though such a view must necessarily be imperfect and incomplete. We 
commence l>y giving a list of works furnished to the translator, at his 
request, by the native JVofossor of Mathematics in the Sanskrit College 
at Phna, and which may bo taken as representing the knowledge pos- 
sessed, and the opinions held, by the learned of Western India at the 
present time. Along with it is offered the list of nine treatises given in 
the modern Sanskrit Encyclopedia, the ^abdakalpadruma, as entitled to 
the name of Siddhiinta. The longer list w^as intended to be arranged 
chronologically ; the remarks appended to the names of treatises arc 
those of its compiler. 


I. Brahma-SiddhAnta. 

?. Silrya-Siddh^nta. 

3. Soma-Siddh&nta. 

4. y&sishtba-Siddh&nta. 

5. Romaka-Siddh&nta. 
f). Puiilastya-Siddhrmta. 

7. Brhaspati-SiddliAnta, 

8. Garga-Suldhllnta. 

9. VyAsa-Siddhriuta. 

I o PArA^ara-SiddMnta. 


1. Bralima'Siddh&nta. 

2. SCrya-Siddhdnta. 

3. Soma SiddhA,nta. 

4. Brhaspati-Siddhdnta. 
5 Garga-Siddh&nta. 

6. Nfirada-SiddhAnta. 

7. Par&gara-Siddhanta. 

8. P&ulastya-Siddhilnta. 
9 Vasishtha-SiddhAnta. 


1 1 . Bhoja-SiddhAnta ; earlier than thq ^iromani. 

12. VarAha-SiddhAnta, earlier than the (^iromarii. 

1 3. Brahmagupta-Siddhfinta ; earlier than the (^iromarii. 
1 4 SiddhAnta-firomaijii , ^ahe 1072 [A.D. 1150]. 


i5 Sundara-Siddliilnta . about 400 years ago. [years ago. 

16. Tattva-Viveka-SiddhAnta ; in the time of the reign of Jaya Sinlia, about 260 

17. SarvabhAuma-SiddhAnta ; in the time of the reign of Jaya Smha. 

18. Laghu-Arya-SiddhAnta' ) ,. „ 

.9. Brhad-Arya-Siddhflnta ^‘romani. 


It is obvious that these lists are uncritically constructed, and that 
neither of them is of a nature to yield valuable information without ad- 
ditional explanations. The one is most unreasonably curt, and seems 
founded (jn the principle of allowinjr the title of Siddh&nta to no work 
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which is the acknowledged composition of a merely human author, 
while the other contains treatises of very heterogeneous character and 
value : and neither list distinguishes works now actually in existence from 
those which have become lost, and those of which the existence at any 
period is questionable. A more satisfactory account of the Siddh^tiita 
literature may be drawn up from the notices contained in the writings of 
AVestern scholars, and especially from the various essays of Colebrooke. 
For what we shall here offer, he m our main authority. 

In the present imperfect state of our knowledge of the subject, there 
is perhaps no better method of classifying the Hindu astronomical trea- 
tises than by dividing them into four classes, as follows : first, those 
which profess to be a revelation on the part of some superhuman being ; 
second, those which are attributed to ancient and renowned sages, or to 
other supposititious or impersonal authors ; third, those regarded as the 
works of actual authors, astronomers of an early and uncertain period ; 
fourth, later texts, of known date and authorship, and mostly of a less 
independent and original character. 

T. The first class comprises the Brahma, Sfirya, Soma, Bfhaspati, and 
N^rada Siddh^ntas. 

1. Brahma- Siddhdnia, The earliest treatise bearing this name is 
said to have formed a part of the Vislmudharmottara Ir^ur^na, a work 
which seems to be long since lost, and scarcely remembered except in 
connection with the Siddh&,nta. The latter, too, is only known by a few 
citations in astronomical writings, and by the treatise of Jhahmagupta 
(see below, third class) founded upon it. Another work laying claim to 
the same title is that which we have many times cited above as. the 
yakalya-SanhitA Sanhit^, text, comprehensive work,’^ is a term em- 
ployed to denote a complete course of astronomy, astrology, horoscopy, 
etc. : this treatise, according to the manuscript in our possession, forms 
the second division [prapia) of such a course. It professes to be re- 
\ealed by Brahma to the semi-divine j)ersonage N^lrada. Of its relation 
to the Shrya-Siddhanta we have spoken above (note to viii. 10-12). It 
does not appear to be referred to as an independent work in either of 
the native lists we have given. 

2. Surya-Siddhointa, This is the treatise of which the translation 
has been given above, and of which, accordingly, we do not need to 
speak here more parti cularty. 

3. Soma-Siddhdnta, Judging from its title, this w^ork must profess 
to derive its origin from the moon {soma)^ as the preceding froiri the 
sun (s^rya). Bentley speaks of it as following in the main the system 
of the Sfirya-Siddhanta, There is a manuscript of it in the Berlin 
Library (Weber’s Catalogue, No. 840), and Colebrookc seems also to 
have had it in his hands. 

4. Brhaspati-Siddhdnta, Brhaspati is the name of a divine person- 
age, priest and teacher of the gods, as also of the planet Jupiter. No 
'v^ork bearing this name is mentioned, so far as we can ascertain, by any 
European scholar, although Brhaspati is not infrequently referred to in 
native writings as an authority in astronomical matters. 

5. Ndrada-Siddhdnta, A Mradi-Sanhit^, or course of astrology, in 
the Berlin Library (Weber, No. 862), and an occasional reference to 
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K^rada, among cfther divine or mythical personages, as an astronomical 
authority, Are all the indications we find justifying the introduction of 
this^ name into the list of the ^abdakalpadruma. 

IL In the second class we include the G^rga, Vy^sa, PAr^^ara, P^u- 
li^a, P4ulastya, and Vhsishtha Siddh^ntas. Garga, Par^^ara, Vy&sa, 
Pulastya, and Vasishtha are prominent among the sages of the ancient 
period* of Hindu history : the two latter are of the number of those who 
give name to the stars in Ursa Major (they are ^ and K respectively). 
They cannot possibly have been the veritable authors of Siddh^ntas, or 
works presenting the modern astronomical system of the Hindus : but — 
and this seems to be especially the case with regard to Garga and Pai^- 
— one and another of tlnun may have distinguished themselves in 
connection with the older science, and so liave furnished some ground 
for the part attributed to them by the later tradition, and for the father- 
ing of astronomical works upon them. 

1. OargaSiddh/inia. Astronomical treatises and commentaries upon 
them occasionally offer citations from Garga (see, for instance^ Cole- 
brooke’s Essays, li. 350 ; Sir William J[oiieb in As. Res., ii. 397), but of 
a Siddhknta, or text-book of astronomy, bearing his name, we find 
nowhere any mention excepting in these lists. 

2. Vydsa-SiddhAnia. This name, too, is known to us only from the 
list above given. 

3. PAr&para-Slddhdnta, According to Rentley, the second chapter 
of the Arya-Siddli^nta contains an extract from this work, in which are 
stilted the elements of the mean motions of the planets adopted by it. 
The .work itself appears to be lost ; unless, indeed, it may nave been 
contained in a manuscript of the Mackenzie Collection, which in Wil- 
son’s Catalogue (i. 120) is called Vriddha-Par&,sara, and said to be “a 
system of astrology, attributed to PaiAsara, the father of \'y^sa.” 

4. PduU^a-Siddhdnia. The planetary elements of this treatise also 
are preserved in later commentaries, and are stated by Rentley and 
Colebrooke. We have noticed above (note to i. 4-0) that al-Biruiii at- 
tributes it to Paiilus the Greek ; wdienco Weber (Ind. Lit., p. 226) con- 
jectures that it was founded upon the ElauyMy/i of I^aulus Alexandrinus. 
If this account of its origin be correct, the FuVic/d to whom the later 
Hindus attribute it is a fictitious personage, whose name is manufactured 
out of P4uli^‘a. The work, it will be seim, is not mentioned in either of 
the lists we have giicn, its ]>laco appearing to be taken by the Pulastya- 
Siddh^nta. According to the Hindu tradition, the school represented 
by the P^-uli^a-Siddhuiita was the rival of that of Artabhatta. 

5. Pulastya- Siddhdnta. Of this Siddliaiita ^^c find mention only in 
such native lists as omit the preceding. Hence we are led to conjecture 
that the two names may indicate the same work ; an attempt, founded 
upon the similarity of the names, having been made by some to attribute 
the P5,uliQa-Siddhi\nta to a kriowa and acknowledged Hindu sage. 

C. VasishfhctrSiddk&Jita. This work is spoken of as actually in ex- 
istence by both Colebrooke and Rentloy, aiid^he latter states its sys- 
tem to correspond with that of the vShrya-Sid<lh^nta. More than one 
treatise bearing the name is referred to, the older one being of unknown 
authorship, and the other a later compilation founded upon this, by 
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\"isl}nu-candra, who is said also to have derived his material in part from 
Aryabhatta. A copy of a Vrddha-Vasishtha-Siddh^nta formed a part of 
the Mackenzie Collection (Wilson’s Catalogue, i. 121), 

III. To the third class may be assigned the Siddhintas of Aryabhat- 
ta, Varaha-raihira, and Brahmagupta, and the liomaka-Siddh^nta, as 
well as the later version of the Yasishtha-Siddh^nta, last spoken of. 
Tlie first three names are those of greatest prominence and highest im- 
]>ortance in the history of Ilindif astronomical vscieiice, and there is 
e\ cry reason to believe that the sages who bore them lived about the 
tune when the modern system may be supposed to have received its 
final and fully developed form, or during the fifth and sixth centuries of 
our era. 

1. Arya-Siddhanta, The two principal works of Aryabhatta appear 
to have been originally entitled the Aryashtagata, “ work of eight hun- 
dred verses,” and Dagagitika, “work often cantos.” Colehrooke knew 
ncitlier of them excepting by citations in other astronomical text-books 
and comnientaries. Bentley had in his hands two treatises which lie 
calls the Arya-Siddh^nta and the Laghu-Arya-Siddhanta, w'hicli are pos- 
sibly identical with those above named.''* The Berlin Library also con- 
tains (Weber, No. 834) a work which professes to be a commentary on 
the Dagagitika. 

2. Vaniha-Slddhanta. The only distinctively astronomical work of 
Varaha-inihira appears to have been his Panca-sKldhA,ntikA, or Compen- 
dium of Five Astronomies, of which Me Lave already spoken (note to 
i. 2-3), and M'hich M'as founded upon the Brahma, SArya, FA.uliga, Va- 
sishtha, and Romaka Siddhantas. It is supposed to be no longer in 
existcuice, although the astrological \vorks of the same author have been 
carefully preserved, aud arc Mitliout difhciilty accessible. 

3. Brahma- Siddhdnta, The proper title of the M’ork composed by 
Brahmagupta, upon the foundation of an earlier treatise bearing this 
name, is Brahma-spliuta-Siddhanta, “ corrected Brahina-Siddhanta,” but 
the word sphuia^ “ corrected,” is frequently omitted in citing it, as has 
been our owm usage iu tbe notes to the Shrya-SiddliPxnta. Colebrooke 
possessed an imperfect copy of it, and it was also in Bentley’s posses- 
sion. Upon it was professedly founde<l, in the main, the SiddhA,nta-Qi- 
romani of Bhaskara. 

4. RamaJca-Siddhdnia. Of the name of this treatise, the only one 
Me have thus far mot Mith which is not derived from a real or supposed 
author, we have spoken in the note to i. 4-6. It is said by Colebrooke 
to be by cprishcna, and to have been founded in part upon the original 
Vasisirtha-SiddljA,nta ; its caj^y date is proved by its being one of those 
tieated as authorities by Yaraha-mihira. No co}>y of it seems to have 
have been discovered in later times. 

Our list also mentions a l>boja-Siddbanta, probably referring to some 
astronomical Mork published during th^eign, and under the patronage, 
of Raja Bhoja Deva, of Dhara, in tfH tenth or cle\enth century of 
our era. 


* See an article by Fitz*Eclwaul Hall, Ei.q , On the Arya^SiddhAnta, in a later 
part of this volume. 
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IV. Otir fourth class is hea(lcdj>y the Siddh^nta-Qiromani, written in 
the twelfth century hy Bhaskara Ac&rja, and founded upon the Brahma- 
Siddhanta of Brahmagupta. Our numerous references to it and cita- 
tions from it indicate the prominent and important position which it 
occupies in the modern astronomical literature of India. For a descrip- 
tion of tlie numerous commentaries upon it, see Colebrooke’a Hindu 
Algebra, note A f Essay’s, ii. 450 etc.). 

The lonocr of the lists given abbve mentions two or three other 
works of yet later date. Among them the Siddh^nta-Sundara is the 
most anefent, ha\ing been composed by Jnaiia-r^ja at theheginning of 
the sixteenth century. Tlie Graha-LAghava is a treatise of the same 
class, and is highly considered and much used throughout India, although 
omitted from the Puna list. It is of nearly the same date with the 
work la'^t ‘ipokon of, being the composition of Gariega, and dated ^aJee 
1442 (A.L>. 1520). The SiddhA,nta Tattva-Viveka, more usually styled 
the Tattva-Viveka simply, is a century later: it was written by Kama- 
lA-kara, about A. I). 1620. The Siddhanta-SA^rvabhauma dates from very 
nearly the sanjc period, and is the work of Muiiigvara, who is also the 
author of a commeTdary on tlie ^irornani, and the son of Rangari^tha, 
the coiiinientator on tlie SArya-Siddhanta. 

This class of astronomical writings might be almost indefinitely ex- 
tended, but the works which have been mentioned appear to be the 
most authoritative and iiniiortant. 

Of all the treatises whose names we have cited, we know of but three 
which have as yet been published — the Sfirya-SiddhA,nta, the Siddhanta- 
QiromHni, and the (iraha-LAghaVa ; the two latter under the auspices of 
the School Book Society of Calcutta. Brof, Hall’s edition of the Shrya- 
SiddhAnta, to which reference is made in our Introductory Note, has 
been completed by the addition of a fourth hasciculus since our own 
publication was commenced, so that we have been able to avail ourselres 
of its valuable assistance throughout. 

2. p. 142. llaiigaimtha, in the verses with wdiicli he closes his com- 
mentary, states it to have been completed on the same day with the 
birth of his son ]Muirn;vara, in the pAAra year 1525, or A. D. 1603. For 
his relationship to other well-known authors or commentators of astro- 
nomical treatises, see Colebrooke’s Essays, ii. 452 etc. Other commenta- 
tors on the Sur\a-Suldhanta mentioned by Colebrooke are Nrsinha, who 
wrote but a few years later than RanganAtha, and BhAdhara and DadA 
BhAi, whose age is not stated. The Mackenzie collection (see Wilson’s 
Catalogue, p. 1 18 etc ) contained commentaries on the whole or parts of 
the same text by Mallikarjuna, Yellaya, ah Aryabhatta, Mammabhatta, 
and Tammaya. 

3. p. 143. As no especially suitable opportunity has hitherto offered 
itself for giving in our notes the synonymy of the names of the planets, 
we present here all the appellations by which they are known in the text 
of the SArya-Siddhanta. 

The sun is called by the following names derived from roots signify- 
ing “to shine” : arka, hMnu, ravi, viva^vant, surya; also liter- 

ally “enlivener, generator”; bhdskara^ ‘‘light-maker”; dinakara and 
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divdJcara, “ day-maker” ; and iigmdnpu and tikshndn^u^ « having hot or 
piercing rays.” 

The moon, besides her ordinary names mc?w, candra^ vidhu^ is styled 
nipdkara, “ night-maker” ; nipdpatu “ lord of night” ; anushnagu, ftta- 
gu, pitdnfUj fUadidhiti, Jiimarafmi, himd/ngu, himadtdhitiy ‘‘having cool 
Vays” ; and pacin and papdnka, “ marked with a hare” : the Hindu fancy 
sees the figure of this animal in the spots on the moon’s disk. The 
name sfma nowhere directly occurs, but it is implied in the title sdumya 
given to Mercury. 

Mercury is styled jna and hudka, “wise, knowing”; also capja and 
sAumga, “ son of the moon.” The reason of neither appellation is ob- 
vious. It will be seen below that the moon, the sun, and the earth have 
each of them one of the lesser planets assigned to it as its son : why 
Mercury, Saturn, and Mars were selected, and on what grounds theiV 
respective parentage was given them, is hitherto entirely unknown. 

Venus has one name, ftikra, “ brilliant,” which is derived from her 
actual character ; she is also known as hhrguy which is the name of one 
of the most noted of the ancient sages, or as bhrgvja or hhargavOf 
“ son of Bhrgu.” 

Marshas likewise a single appellation, angdraka^ “coal,” which is 
given him on account of his fiery burning light : all his other titles, 
namely kuja, bhuputray bhiimiputm, hhusutay bhdumay mark him as “ son 
of the earth.” 

Jupiter is known as brhaspatiy which is, as already more than once 
noticed, the name of a divine personage, priest and teacher among the 
gods ; the word means originally “ lord of w^orship.” The planet also 
receives some of his titles, namely gurUy “ prece^ptor,” and amarejyay 
‘' teacher of the immortals.” The only other name given to it, giuay 
“ living,” is of doubtful origin. 

Saturn has two appellations, each represented by several forms; 
namely “son of the sun,” or arkajay drkiy mryatanaya ; and “the slow- 
moving,” or manday paniy pandipcara. 

All these names, it will be noticed, are of native Hindu origin, and 
have nothing to do with the appellations given by other nations to the 
planets. In the Hindu astrological writings, however, even those of a 
very early period (see Weber’s Ind. Stud., ii. 261), appear, along with 
these, Aether titles which are evidently derived from those of the 
Greeks. 

4* p. 146. We have everywhere cited Bentley’s work on Hindu 
astro;^oray according to the London edition of it (8vo., 1825), the only 
one to which we have had access. 

In a few instances, where w^e have not specified the part of Bli^skara’s 
Siddhllnta-Qiromani to which we refer, the Ganitadhyaya, or properly 
astronomical portion of it, is intended. 

5. p. 161. For the convenience of any who may desire to make a 
more detailed examination of the elements of the mean motions of the 
planets adopted in this treatise, and to work out the results dediicible 
from them, we present them in the following table in a more exact form. 
We give the mean time of sidereal revolution, in mean solar days, and 
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the amount of mean motion, in seconds, during a day, and also during 
a Julian year, of mean solar days.^ 


Mean Motions of the Planets, 


Planet. 

Tiino of 

stderoal revolation. 

Mean daily motion. 

Mean yearly motion 

Sun, 

365 ? 5875648 

. 3,548 T6956 

1,995,968.931 

Mercury, 

b"? 96970258 

14,732 34496 

5,380,988.996 

Venus, 

224 69856755 

5,767 72702 

2,106,662.295 

Mars, 

686.99749394 

1,886 46976 

689,033 08 1 

Jupiter, 

4,332 320652 35 , 

299 t 4683 

109,263.381 

Saturn, 

10,765.77307461 ; 

12 o .38 i 5 i 

43,969.346 

Moon, 

1 



skier, rev , 

27 32167416 

47,434 86773 

17 , 325,585 437 

synod, rev,, 

29 53068795 

43,88669817 

16,029 616 507 

apsis, 

3,2 32 09^(174 1 5 

j 400.97848 

146,457.389 

node, 

6,794 399H3121 

190.74532 

69,669 780 


6 . p. IGl. The system of tlie Sfirya-Siddlianta, so far as concerns 
the mean inolions of the planets, the date of the last general conjunc- 
tion, and the frequency of its recurrence, is also that of the (^^^kalya- 
Sanhitii. It is likewise presented, according to Bentley (Hind. Astr., p. 
116), by the Sorna and Vasishtha Siddhantas. So^far as can be gath- 
ered -from the elements of the Bdulica and Laghu-Arya Siddhantas, as 
reported by Colcbrookc and Bentley, these treatises, too, followed a simi- 
system ; the revolutions of the planets in an Age, as stated by them, 
where they differ from those of the Surya-Siddhanta, ahvays differ by a 
number which is a multiple of four. Some of the astronomical text- 
books, however, liavo coiiNtructcd their sybtems in a somew’hat different 
manner. Thus the SiddhanlJi-yiroinaiii, following the authority of 
Brahmagupta and of the earlier Brahma-Siddh^nta, makes the planets 
commence their motions together at the star C I^iscium at the very com- 
mencement of the yKon, and return to a general conjunction at the same 
point only after the lap'^^c of the whole period of 4,320,000,000 years. 
The same is the case with the Arva and ParPiqara Siddhantas : they too, 
as reported by Bentley (Hind. Astr., pp. 14S, 150), stale the revolutions 
of the planets for the whole ^Kim only, and in numbers which have no 
common divisor, so that they assume no hrlefcu' cycle of conjunction. 
But they all, at the same time, take s])ecial notice of the commence- 
ment of the Iron Age, w hich they make to begin at the moment of mean 
sunrise at Lank^, and manage to effect ^ery nearly a general conjunc- 
tion at the time of its occurrence, as is shown by the table at the end 
of this note, in which are presented the })osilions of all the planets, and 
of the moon’s apsis and node, as stated by them for that moment. 

\Ve insert these data here, because they seem to ns to furnish ground 
for important conclusions respecting the comparative antiquity of the 
two systems. The commencement of the Iron Age, which to the one 
is of cardinal importance as an astronomical epoch, is to the other 
simply a chronological era, having no astronomical significance. Now 
if, as has been shown in our notes to be altogether probable, that epoch 
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is in fact x)f astronomical origin, being arrived at b}^ retrospective calcu- 
lation of the planetary motions, we can hardly avoid the conclusion that 
the system which presents it in fts true character is the more ancient 
and original. This conclusion is strengthened by the notice taken of 
the epoch by the Siddh&.nta-yiromani and its kindred treatises. We do 
not see how their treatment of it is to be explained, excepting upon the 
supposition that a general conjunction at that time was already so firmly 
established as a fundamental dogma of the Ilindu astronomy, that they 
were compelled, even while rejecting the theory of brief cycles and re- 
curring conjunctions, to pay it homage by so constructing their elements 
that these should exhibit at least a very near approach to a conjunction 
at the moment. We are clearly of opinion, therefore, that, apart from 
all consideration of the relative age of the separate treatises, the system 
represented by the Sfirya-Siddhanta is the more ancient. 


Mean Places of ihe Planets^ 6 o’c A,M. at TJjjayini^ Feh, 7?. (7. 3102. 


Planet. 

Siddhunta'(J 5 iromani. 

Arya-Siddhanta. 

ParS^ara-Siddh^nta. 


8 

O 


" 

8 



" 

s 

0 

/ 

" 

Sun, 

o 

. o 

0 

C) 

0 

0 

0 

0 

0 

0 

0 

0 

Mercury, 

1 1 

2? 


29 


21 

21 

36 

1 1 

21 

17 

17 

Venus, 

1 1 

28 


14 

1 1 

27 

7 

12 

1 1 

26 

58 

34 

Mars, 

1 1 

29 

3 

5o 

0 

0 

0 

0 

ri 

29 

1 4 

38 

Jupjter, 

1 1 

29 

27 

36 

I 1 

27 

7 

* 1 2 

II 

27 

2 

53 

Saturn, 

II 

28 

46 

34 

0 

0 

0 

0 

11 

28 

57 

22 

Moon, 

o 

0 

0 

c> ' 

0 

0 

0 

0 

0 

0 

10 

48 

“ apsis, 

4 

5 

29 

46 , 

4 

3 

5o 

24 

4 

5 

12 

29 

“ node. 

5 

3 

1 2 

58 i 

i 

2 

38 

24 

5 

2 

49 

12 


'7. p. 164. We present in the annexed table, in the same form as 
above (note 5), the elements of the mean motions of the planets as cor- 
rected by the Mja, 


Mean Motions of the Planets^ as corrected by the bija. 


Planet. 

Tune of 

sidereal revolution 

Mean daily motion 

Mean yearly motion 

M&rcury, 

d 

87 96978075 

14,7^2 33182 

5,380,984 196 

V enus, 

224 69895152 

5,767 71717 

2, 1 o 6 j 658 695 * 

Jupiter, 

4,332 4 i 581277 

299 14026 

109,260981 1 

^Saturn , 

10,76489171783 j 

120 39136 

43,972 946 i 

Moon's apsis. 

3,232 12015592 ’ 

40097519 

i 46,456 189 1 

“ node. 

6,794 28280845 

190 74861 

69,670 980 


8. p, 166. At the time when we wrote our note, we had not observed 
that Bentley himself explains, in a foot-note to page 117 of his work, 
this apparent error. In the case of Mercury, since the number of revo- 
lutions as stated by the text of our treatise did not yield him the result 
which he desired, he has quietly taken the liberty of altering it from 
17,937,060 to 17,937,024, assuming, as his justification, an error of the 
copyists which has not the slightest plausibility, and ignoring the fact 
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that the correctness of the former number is avouched bj its occurrence 
in other treatises. It is highly characteristic of Bentley, that he has 
thus arbitrarily amended one of the data upon which he rests the most 
important of his general conclusions, a conclusion which, but for such 
emendation, would be not a little weakened or modified. Any one can 
see for himself, upon referring to our table given on page 188, with how 
much plausibility Bentley is able to deduce, from the dates of its fourth 
column, the year A.l). 1091 as that of the composition of the Sfirya- 
Siddhanta. We have been solicitous to allow Bentley all the credit we 
possibly could for his labors upon the Hindu astronomy, but we cannot 
avoid expressing here our settled conviction tJiat, as an authority upon 
the subject, he is hardly more to be trusted than Bailly himself, that his 
work must be used with the extremest caution, and that his determina- 
tion of the Buccessivc epochs in the history of astronomical science in 
India is from beginning to end utterly worthless. 

9. p. ICY. AVc have not fulfilled our promise to recur in the eighth 
chapter to tin* subject of the sun’s error of position, because we felt our- 
selves incoinpi'teiit to cast at present apy valuable light upon it. Noth- 
ing but a careful and thorough sifting and comparison of all the earliest 
treatises, togetlicr 'sviih the traditions preserved, by the commentators, 
and the practical methods of construction of the calendar, is likely to 
settle the question as to the manner in which the elements of the plan- 
etary orbits were originally made up. 

10 . p. 168. Tn making out our comparative table of sidereal revolu- 
tions, we have calculated the column for Ptolemy as we conceive that 
he would himself have calculated it, had he been called upon to do so. 
M. l^iot, having in view an object ditVerent from ours, has carefully re- 
vised Ptolemy’s processes (see his Traite filementaire d’Astronomie 
Physique, 6d., v. 3'7-7l), and has deduced from the latter’s original 
data what be regards as the true limes of sidereal revolution of the pri- 
mary planets fnrnisbcd l)y them ; bis periods are accordingly slightly 
different from those presented in our table. 

Colcbrookc (As. lies., xii. 24 G ; Essays, ii. 412) has also given a com- 
parative table of tlie daily motions of the planets, but has committed in 
It the gross error of setting side by side the sidereal rates of motion of 
the Hindu text-books and the tropical rates of Ptolemy and Lalande. 
Of course, his data being incommensurable, the conclusions he‘ draws 
from their comparison are erroneous. 

11. p, 171. We add, in the following table, a comparison of the po- 

sitions of the apsides and nodes of the planets as stated in our treatise — 
being those which are adopted, with unimportant variations, by all the 
schools of Hindu astronomy — with tliosc laid down by Ptolemy in his 
Syntaxis. The latter we give as statetl by Ptolemy for his own period, 
without reducing them to their value in distances from the initial point 
of the Hindu sphere. The actual distance of that point, or of the 
vernal equinox of A. D. 660, from the vernal equinox of Ptolemy’s time, 
is about We should remark also tliat Ptolemy does not state 

expressly and distinctly the positions of the nodes : we derive them from 
the rules given by him, in the sixth chapter of his thirteenth Book, for 
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calculating the latitude of the planets : not being, however, altogether 
confident of our correct understanding and interpretation of those rules. 


Positions of the Apsides and Nodes of the Planets, 


Planet. 

Surya- 

Siddhanta. 

Ptolemy. 

DlifcTcncc. 

Apsides: 


L 


/ 

0 

, 

Sun, 

77 

i5 

65 

3o 

+ 11 

45 

Mercury, 

aao 

26 

190 

0 

+ 3o 

26 

' V enus, 

79 

49 

55 

0 

+ 24 

49 

Mars, 

i3o 

I 

ii5 

3o 

+ i4 

3i 

Jupiter, 1 

171 

16 

161 

0 

+ 10 

16 

Saturn, j 

Podes . 

236 

38 

233 

0 

+ 3 

1 

38 

Mercury, 

20 

44 

1 10 

0 

1 ■+• 10 

44 

Venus 

59 

45 

; 55 

0 

+ 4 

45 

Mai 9, 

4o 

4 

1 25 

3o 

+ i4 

34 

Jupiter, 

79 

4r 

i 

0 

+ 28 

4i 

Saturn, 

100 

25 

1 i83 

0 

-82 

35 


It will be perceived that the dilferences here are not so great as to ex- 
clude the supposition of a connected origin. We do not ourselves be- 
lieve that the Hindus were ever sufficiently skilled in observation, or in 
the discussion of the results of observation, to be able to derive such 
data for themselves, or even intelligently to modify and improve them, 
when obtained from other sources. In order, however, fully to under- 
stand the relation of the Hindu to the Greek science in this part, we re- 
quire to know, first, what were the positions assigned to the apsides and 
nodes by Greek astronomers prior to Ptolemy, and secondly, what were 
their actual positions at the periods in question. Upon the fiist point 
no information appears to have been handed down to our times ; and as 
regards the other, we have not found any modem determination of the 
desired data, and are not ourselves at present in a situation to undertake 
so intricate and laborious a calculation. 

12. p, 173, The era of the kali yuga, or Iron Age, is not in prac- 
tical use among the Hindus of the present day : two others, of a less 
remote, date, are ordinarily employed by them in the giving of dates. 
These are styled the eras of QMivAhana and of Vikram^ditya respect- 
ively, from two sovereigns so named : their origin and historical signifi- 
cance are matters of much doubt and controversy. The years of the 
era oT falivahana are, according to Warren (Kala Sankalita, p. 381 and 
elsewhere), solar years : their reckoning commences after the lapse of 
3179 complete years of the Iron Age, or early in April, A-U. 78: the 
1782nd year, accordingly, coinciding with the 4961st of the Iron Age, 
commenced, as is shown by the table on p. 174, April 12th, 1859, and 
ended April 11th, 1860. The years of this era are generally cited as 
faka or fdka years. In the other era, the luni-solar reckoning is followed 
(Warren, as above, p. 391 and elsewhere) ; and its first year began with 
the 3045th of the Iron Age, or early in 58 B. C. : its 1962nd year, coin- 
ciding with the 4961st of the remoter era, commenced (see table on p. 
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1’74) April 4tli, 1859, and ended Marcli 22nd, 1860. The yeara of this 
era are called and quoted as samvatsara years, or, hy abbreviation, sim- 
ply samvat, 

13 . p. 1 83 . M. Vivien de St. Martin (in Jiilien’s Memoires de Iliouen- 
Thsang, ii. 258) supposes the value of the U in useSlli China during the 
seventh century to have been about 329 metres, or 1080 English feet. 
This would make tl)e values of the three kinds qjf yojana mentioned by 
the Buddhist traveller to be 8-J, C J, and 3^ English miles respectively^ 

14 . p. 188. In the first table upon this page, we have, by an over- 
sight, given the earth’s hcliocentnc longitude, instead of tlie sun’s geo- 
centric longitude. To the sun’s place as stated, accordingly, should be 
added 180°. 

15 . p. 1 96. M. Biot (Journal des Savants, 1859, p. 409) suggests that 
the liitKlns, like Albategnius, obtaine<l their sines directly from the 
chords of Hipparchus or JHolemy. This may not be an altogether im- 
possible supposition, but it is at least an unnecessary one, for they cer- 
tainly had geometry enough, at the ,time of the elaboration of their 
astronomical system, to construct their table independently. Our notes 
have presented Delambrc’s view of the method of its construction and 
the reason of its limitation to arcs wliich are multiples of 8° 43', We 
cannot but leel, lio^Never, upon matiirer (‘onsideration, that the correct- 
ness of tliat view is very <piestional>le ; that tlic Hindus could probably 
have made out a more complete table ii they Lad chosen to do so ; and 
that a sufficient reason is found for their selection of the arc of 3° 45' 
ill the fact that it is a natural subdivision of a recognized unit, the arc of 
30°, wliilo the scries of twenty-four sines was sufliciently full and accu- 
rate for their uses. Wc liave been ^tlie pains to calculate the complete 
series of Ilmdu sines fuun Ptolemy’s table of chords, assuming the value 
of railius to be 343S', m order to test tlic question wliether there A\cre 
any correspcmdoiico of errors between them which should prove the one 
to be derived from the otiicr : our results are ns follows. In five of the 
instances (tlie 14t]i, lolli, iOtli, 22nd, and 23rd sines of the table) in 
wdiich tlic value of tin* Umdu sine exceeds the truth, Ptolemy supports 
the error; in the other three eases (the IGth, l7th, and 18th sines), 
Ptolemy affonK the correct ^nllle; to the 6th sine, also, which hy the 
Hindus is made too small, Ptolemy’s table ghos its true value, Init the 
next following sme he mak(“=; too great (namely J 520.59, which would 
give- 1521, instead of 1520); this is Lis only indepondeiit error. The 
evidence yielded h\ the comparison may ho regarded as not altogether 
unequivocal. 

For the benefit of any wlio may dc-iro to make practical use of the 
Hindu sines, in calculations conducted according to the processes of the 
SCirva-Siddidintn, wo give, upon the oppo'^itc page, a more detailed table 
of them than has been pia‘se!it('d hillierto, with such sets of differences 
annexed as will enable the calculator readily to find the sine of any 
given arc, or the reverse, without resorting to the laborious proportions 
by which tlic text contemplates that tliov ^hould in each case be deter- 
mined. Such a table w'c have our>clves found highly useful, and even 
almost indispensable, in connection with our own calcuilations. 
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In explaining how the Hindus may have arrived at their empiri^l 
rule, as Imd down in verses 16 and 16, for the development of the series 
of unes, we have also, as mentioned in our note, followed the guidance 
of Delambre. Prof. Newton, however, is of opinion that the rule in 
question was probably obtained by direct geometricai demonstration, in 
some such method as the following, which is much more in accordance 
with the mathematical processes exhibited or implied in other parts of 
the Sttrya*Siddh&nta. • 

In the quadrant AB (Fig. 34), let B F, BD, and BE be three arcs, of 

which each exceeds its predecessor 
by the equal increment I) F or D E ; 
and let F D /, and E A: be their 
sines, increasing by the unequal dif- 
1 ferences DA and E^r. Now as E D 

and D F are small arcs (they are 



shown in the figure of three times 
the proportional length of the arcs 
of difference of the Hindu table), 
ED g and D F A may be regarded as 


plane triangles, and the angles made 
by C D at I) as right angles : hence 
the angles E D^ and C D / are equal, 
the triangles ED^ and CD^ are 
similar, and ED:E^::CD:C/; or 
E^=ED.C D. In like man- 


ner, DA=ED.Cm~CD. There- 
fore DA-p-E.^z=ED.i m-^C D ; and E^, which is the amount by 


which EA Exceeds D/, equals D Af^(ED.^m-i-CD). But, by simi- 
larity of the triangles CD^ and DFA, FA, or Iniy equals ED.DZ-t- 
CD; and hence E DJm~-CD = (ED^—C D®) D/, or (ED — 
C D)* D L Now when E D equals 225' and C D 8438', E D - 7 - C D = 
^ nearly (or exactly and (ED-f-C D) 2 — nearly (more 

exactly, Yx)* Hence E AzrDZ + D A — D^, which is equiva- 
lent to the Hindu rule. 


^ When we wrote the note to the passage of the text relating to the 
sines, we assuifted that the rule as there stated would give the series of 
sines, having found upon trial that it held good for the first few terms of 
the series. But, it having been pointed out to us by Prof. Newton that 
the adoption of as the value of ED - 7 - CD could not but lead to 
palpably erroneous results, we carried our calculations farther, and found 
that only five of the sines following the first one can be deduced ’from 
it by the processes prescribed ; that with the seventh sine begins a dis- 
cordance between the table and the result of calculation by the rule, 
which goes on increasing to the end, where it amounts to as much as 
70' in the value obtained for radius. 


This untoward circumstance, which may he regarded as a trait highly 
characteristic of a Hindu astronomical treatise, seems to us rather to 
fsvor tlie opinion that the rule is the result of construction and demon- 
stration, and not empirically deduced from a consideration of the actual 
second differences. In the latter case we should more naturally suppose 
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that it would have been tested throiighont by actual trial ^ while, if it 
had been arrived .at in the manner above explained, an application it 
to the first few members only of the series might more easily have been 
accepted as a suflicient test of its correctness, 

16 . p. 203. We arc not sure that the name hhuja may not origin- 
ally and properly belong rather to the arc than to its chord or sine. It 
comes from a root hhuj, “ bend,” and signifies primarily “ a bend, curve,” 
being applied also to designate thfe arm on account of the fatter^s sup- 
pleness or flexibility. The ^Yo^d koti ajso most frequently means “ the 
end or horn of a bow.” We might, then, look upon the relations of the 
arc {dkanus^ c6pa^ kdbrmuka) and its parts and appurtenances as follows. 
The whole arc taken into account is (Fig. 2, p. 203) QRS : of this, BRC 
is the bhitja^ curve or bow proper, while B Q and CS are its two leofiM 
or horns : B C is the chord or bow-string (/yd etc.), or, more distinct- 
ively, the hJivjajyd; which name, by substitution for jydrdha, is also ap- 
plied to either of its halves, BH or EyC: BF or CL is in like manner 
the kofijyd; R H, finally, the versed sine, is the arrow” (para, ishu); 
by this name it is often known in other treatises, although not once so 
styled in this SiddhA.nta. If this view be correct, the terms bhuja and 
kofi as applied to the base and perpendicular of a right-angled triangle, 
are given them on account of their relation to one another as sine and 
cosine, while the synonyms of bkvja^ namely bdhu and dos, are employed 
on account only of their agreement with it in the signification “ arm,” 
and not in that which gives it its true application. For kofi the treatise 
affords no synonyms. 

17 . p. 207. M. Delambre, in his History of Ancient Astronomy (i. 
462 etc)., has subjected to a detailed examination the rules of the Sdrya- 
Siddhanta for the calculation of the equations of the centre for the sun 
and moon, has reduced them to a single formula, and has calculated for 
each degree of a quadrant the values of the equations, comparing them 
with those furnished by the Hindu tables, as reported by Davis (As. Res., 
ii. 255-256). M. Biot has more recently, in the Journal des Savants 
for 1859 (p. 384 etc.), taken up the same subject anew, especially point- 
ing out, and illustrating by figures and calculations, the error of the 
Hindus in assuming the variation of the equation to be the same in all 
the four quadrants of mean revolution. 

IS. p. 220. Neither Delambre nor Biot (both as above cited), nor 
any other w^estern savant who has treated of the Hindu astronomy, has 
found any means of accounting for the variation of dimensions of the 
plan fitary epicycles. In its present form and extent, indeed, it seems to 
defy explanation : we can only conjecture that it may be an unintelli- 
gent and reasonless extension to all the planets, and to both classes of 
epicycles, of a correction originally devised and applied onljr in one or 
two special cases. According to Colebrooke (As. Res., xii, 235 etc. ; 
Essays, ii. 400 etc.), there is^discordance among the different Hindu au- 
thorities upon this point. Aryabhatta agrees with the Sfirya-Siddhinta 
throughout; Brahmagupta and Bbkskara make the epicycles only af 
Venus and Mars variable ; Munigvara, in the SiddhlknU-S^rrabhliumav 
regards all the epicycles as invariable. 
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19. p. 236. Our suggestion of a possible derivation of the term yo^a 
from the “sum” of the longitudes of the sun and moon is unquestion- 
ably erroneous. That term is to be understood here in the sense of 
“junction, conjunction,” and the conception upon wl^ich is founded its 
application to the periods in question is that of a conjunction {yoga) of 
the moon with the twenty-seven asterisms (naJcshatra) in their order, or 
her successive continuance in their respective poilions. Only the sys- 
tem is divorced from any actual conuiection with the asterisms ; for while 
the latter are stellar groups, having fixed positions in the heavens, they 
are here treated as if the twenty-seven-fold division of the ecliptic found- 
ed upon them had no natural limits, but was to be reckoned from the 
actual position of the sun at any given moment. 

According to Warren (K^la Sankalita, p. 74), the names of the twenty- 
- seven yogas, as given by us on page 236, are also applied by the Hin- 
dus to the junction-stars (yogaidrd) of the asterisms (with the omission, 
of course, of Abhijit) : for which see the notes to the eighth chapter. 
This fact we do not find noticed Elsewhere ; possibly the usage is a local 
one only. 

Of the twenty-eight yogas of the dther system, to which the Sfirya? 
8iddh&nta makes no reference, the names are given by Colebrooke as 
follows : 


I. Ananda. 

3. Kaiadai^da. 

3. DhUmra. 

4. Prajdpati. 

5. SAumya. 

6 . BlivAnksha. 

7. Dhvaja. 

8. (JJrivatsa. 

9 Vajra. 


10. Mudgara. 

11. Chattra. 

12. MAitra. 

13. MAnasa. 

14. Padma. 

1 5. Lambaka. 

1 6. UtpAta. 

17. Mrtyu. 

18. KA^a. 


19. Siddhi. 

20. (Jubha. 

21. Amrta. 

22. Musala. 

23. Qada. 

34. MAtanga. 

25. RAkshasa. 

26. Cara. 

27. Stbira. 

28. Pravardha. 


Colebrooke says farther : “ The foregoing list is extracted from the 
Ratnam^lA. of ^ripati. He adds the rule by which the yogas are reg- 
ulated. On a Sunday, the nakshatras answer to the yogas in their 
natural order ; viz. Agvini to Ananda, Hharani to KA.ladanda, etc. But, 
on a Mond^ny, the first yoga (Ananda) corresponds to Mrgagiras, the 
second to ArdiA, and so forth. On a Tuesday, the nakshatra which 
answers to the first yoga is A^leshA ; on Wednesday, ITasta ; on Thurs- 
day, Anur^ldhb, ; on Friday, Uttara-Ashkdhfi ; and on Saturday, Qata- 
bhishaj.” 

This is by no means a clear and sufficient explanation of the charac- 
ter and use of the system, yet wc seem to sec distinctly from it that this, 
no less than pie other system, is cut off from any actual connection wdth 
the twenty-eight asterisms, since the succession of the yogas is made to 
depend upon the day of the week, while the week stands in no constant 
and definable relation to the motion of the moon. 


90 . p. 246. In stating that the Sflrj^a-Siddh^nta furnished no hint of 
the precession excepting in this passage, we failed to notice that in one 
other place, namely in connection with the rules for finding ihe time 
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^hen the declinations of the sun and moon are equal (xi. 6), the pre- 
cession is distinctly ordered to be calculated, and in terms which con- 
tain an evident reference to those in which the fact of the precession is 
here stated. The exception, however, is one which p^oes to prove, rather 
than overthrow, the general rule : the process in which we are for once 
favored with explicit’ directions upon the point in question is the one of 
all others in the work the most trivial, and the chapter which contains it 
furnishes, as pointed out by us in the notes, good reason to suspect late 
alterations and interpolations. We do not, then, regard the statement 
made in our note as requiring to be either retracted or seriously modi- 
fied. Nor de we, although fully appreciating the difliculty of assuming 
that the original elaborators of the general Ilindii system can have been 
ignorant of, or ignored, the precession, regret the force and distinctness 
with wliich we have stated the circumstances wliicli appear to favor that 
assumption. Whether it be true or false, there is nnicli in connection 
with the subject which is strange, and demands explanation : and that 
can only be satisfactorily given when there shall have been attained a 
more thorough comprehension of the early history and the varying forms 
of the science in India. 

21. p. 258. Tlie commentary frequently styles the sine of altitude 
mahdranku^ great gnomon,” to distinguish it from the fanku^ “gno- 
mon.” 

22. p. 275. Our statement that the Surya-SiddhAnta employs only 
the term graha to designate the planets re(]uires a slight modification. 
In one instance (ii. 69) they are called khacctrin^ and in one other (ix. 9) 
khacara^ both words signifying “moving in the ether” (sec xii. 23, 81). 

23 . p. 282. This use of the word prad^ “ east, cast point,” appears 
to he taken from the projections of eclipses, as directed to lie drawn in 
the sixth chapter. Thus, in the figure there given (Fig. 27, p. 301), 
E M and v M represent the directions of the equator and ecliptic with 
reference to one another at the moment of first contact, and E and v 
are the cast-points (jprad) of those lines respectively : the arc E v, or 
the “interval of the two cast-points,” is the measure of the angle which 
the two lines make With one another at tlie given time. 

24 . p. 285. As promised above, we present here, by way of appen- 
dix to the fourth chapter of our translation and notes, a 

Calculation, according to the Data and Methods of the SDrya- 
SlDDHANTA, OF THE LuNAR EcLIPSE OF FEBRUARY 6tH, 1800, 

FOR THE LATITUDE AND LONGITUDE OF WASHINGTON. 

Bailly, in his work on the Hindu astronomy (p. 355 etc.), presents 
several calculations of eclipses by Hindu methods, namely of the lunar 
eclipse of July 29th, 1730, of the lunar eclipse of June l7th, 1704, and 
of the solar eclipse of Nov. 29th, 1704. But, owing to his imperfect 
comprehension of the character and meaning of many of the processes, 
and owing to his incessant use of Hindu terms in the most barbarous 
transcriptions, without explanations, his intended illustrations are only 
with difficulty intelligible, and are exceedingly irksome to study. Davis, 
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in Lift first valuable article in the Asiatic Researches (ii. 2*73 etc.), has 
also furnished a calculation of a lunar eclipse, as made by native astron- 
omers, comparing their results, obtained by several difterent methods, 
with the actual elements of the eclipse, as given by the Nautical Alma- 
nac. As it seemed desirable to give a like practical illustration of the 
Hindu methods of calculation, in connection* with this fuller exposition 
of their foundation and meaning, and by way of an additional test of the 
accuracy of the results whicli the S3«stem is in condition to furnish, we 
have selected for the purpose the partial eclipse of the moon which oc- 
curred on the evening of Feb. 6th, 1860. Oiir calculations are made 
according to the elements of our text alone, without adding, like Davis, 
the correction of the hija^ since our object is to illustrate the text itself, 
and not the modern system as altered from it. The course of the suc- 
cessive steps of our processes may not everywhere strictly accord with 
that which would be pursued by a native astronomer, as we take the 
rules of the text and apply them according to our own conception of 
their connection. 

We omit the preliminary tentative processes, and conceive ourselves 
to have ascertained that, at the tiine^ of full moon in the month M^gha, 
1. A. 4961 (see page 174), or samvat 1917 (see add. note 12), the moon 
will he eclipsed. 

I. To find the sum of days (ahargana^ dinard^gi) for mean midnight 
next preceding full moon. 

The sixth day of February, 1860, being the day of full moon (pUrni^ 
is the fifteenth day of the first, or light, half of the lunar month 
M^lgha, the eleventh month of the year, as is shown by the table* on 
page 174. The time, then, for which we are to find the sum of days, is 
4900y lO'" 14^, reckoning (i. 50) only from the commencement of the 
Iron Age. For this period the sum of days, as found by the processes 
already sufficiently illustrated in the notes to i. 48-51, is 1,811,981 days. 

II. To find the mean longitude of the sun and moon, and of the 
moon’s apsis. 

The proportions (i. 53) 

r 4,320,000 4960"^ 23° 17' i" 

i»577,917,828 1,811,981* -5 57.753,336 .66, 32orev is 9° 44' 19" 

( 488,203 * Seir^v js 130 43/ ,// 

give US — rejecting whole revolutions, and deducting from the motion 
of the moon’s apsis, for its position at the epoch (see note to i. 56-58) — 
the mean longitudes required. These are for the time of mean midnight 
at bljjayini : to find them for mean midnight at Wasliington, ^vkich is 
distant from Ujjayini 167ly.28, upon a parallel of latitude 3936y.75 in 
circumference (note to i. 63-65), we add to the position of each -Jf 
or .42453 of its mean motion during a sidereal day. This correction is 
styled the degdntaraphala. We have, tlien, 

Long atUjjny Correction. Lon? atWaslCn. 

9*23° 17' I'' -f- 25' 2" = 9*23042' 3" 

3i 9° 44' 19' -h 50 34' 43" = 3i i5° 19' 2" 

10* i3° 43' i" + 2' 5o" == loi 13° ^5'5i" 


Sun, 

Moon, 

Mood*b apsis, 
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The place of the sun’s apsis remains as already found for Jan. 1st 
(note to ii. 39) : 

Longitude of eutfe apsis, 21 17® 17' 24" 

In applying here the correction for difference of meridian, as well as 
in all other processes of the whole calculation into which the amounts 
of motion of the planets etc. during fractions of a day enter as elements, 
we have derived those amounts ‘fronr. the motions during a sidereal day, 
and not, as in the illustrative processes of our notes, during a mean so- 
lar day. The divisions of the day given in the text (i. 11-12) are dis- 
tinctly stated to be those of sidereal time, and all the rules of the treat- 
ise are constructed accordingly (see, for instance, ii. 59). It is evident, 
then, that in making any proportion in which is involved the amount of 
motion during 60 nadis, that amount is to be regarded as the motion 
during a sidereal day only. In overlooking in our notes the difference 
between the two, we have followed the example of all the illustrations of 
Hindu nfethods of calculation known to us. The difference is, indeed, 
in a Hindu process, of very small account ; but we have preferred, in 
making this calculation, to follow what we conceive to be the exacter 
method. The mean motions during a sidereal day of the bodies con- 
cerned in a lunar eclipse are as follows : 


Sun, 58 ' 58 " 

Moon, i 3 ® 8 ' 25 " 

Moon’s apsis, 6 ' 39" 

Moon’s node, ' 3 ' 10" 

58 '" 55 "" 

21"' 21"" 

53 '" i"" 
i 3 '" 28"" 

HI. To find the true longitudes and motions of the sun and moon 
1. To find the sun’s true longitude (note to ii. 39) : 

Longitude of sun’s apsis, 

deduct sun’s mean longitude (ii. 29 ), 

2» 17° 17' 24 " 

9« 23 ® 42' 3 " 

Sun’s mean anomaly (kendra). 

Arc deternSining the sine {bhuja — ii. 30 ), 

Sine of sun’s mean anomaly 'bhujajyd)^ 

Corrected epicycle -(ii. 38 ), 

Equation (bhujajydphala — ii. 89 ^, 
add to sun’s mean longitude, 

4 * 23 ° 35 ' 21" 
36 ® 25 ' 

2o4o' 

1 3 ® 48' 

+ I® 18' 

9» 23 ® 42' 

Sun’s true longitude. 

9» 25 ® 0' 

2. To find the moon’s true longitude (note to ii. 

39) : 

T/ongitude of moon’s apsis, 
deduct moon’s mean longitude. 

10. 1 3 ® 45 ' 5 i' 

3 « i 5 ® 19' 

Moon’s mean anomaly, 

Arc determining the sine, 

Sine of moon’s mean anomaly, 

Corrected epicycle, 

Equation, 

deduct from moon’s mean longitude. 

6« 28® 26' 49" 
28® 27' 

1637' 

3 i® 5 o' 

— 2® 25 ' 

3 « 1 5 ® 19' 

Moon’s true longitude, 

3 * 12® 54 ' 
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8. To find the sun’s true rate of motion (4 48-49) : 


Sun’s mean motion in 60 n&dis, 58 ' 58 " 

Sine of sun’s mean anomaly, 2o4o' 

Difference of sines, i 83 ' 

Daily increase of sine of anomaly, 4 ?' 58 " 

Equation of motion, + i' 5 o" 

add to sun’s mean motion, 58 ' 58 " 

Sun’s true motion, 6o' 48 " 

4. To find the moon’s true rate of motion (ii. 47-49) : 

Moon’s mean motion in 60 nddis, 788' aS" 

deduct motion of apsis (ii. 47 ), ‘ 6' 4 o" 

Daily increase of moon’s mean anomaly, 781' 45 " 

Sine of moon’s mean anomaly, 3637' 

Difference of sines, 199/ 

Daily increase of sine of anomaly, * 691' 25 " 

Equation of motion, , 61' 8" 

add to moon’s mean motion, 788' aS" 

Moon’s tiue motion, 849' 33 " 


IV. To find the interval between the p^iven instant of midnight and 
the end of the half-month, or the moment of opposition in longitude of 
the sun and moon, which is the middle of the eclipse. 

At the instant of mean mi(fiight preceding full moon, we have found 
the true longitudes of the suil and moon,. and their distance in longitude, 
to be as follows : 


■ pv.- 


Sun’s true longitude, 
Moon’s do., 

Distance in longitude. 


9* 25 ° o' 
3 » 12° 54 ' 
6M2~o~ 6' 


Hence wo sco that the moon has still 12° 6' to gain upop the sun. We 
have also found thoir true rates of motion, and the difference of those 
rates, to be as follo^N s : 


Moon’s true motion, 849' 33 " 

Sun’s do, 60' 48 " 

Moon’s daily gain, "^88^ 45" 

Now we make the proportion : if the moon in 60 n^dis gains upon 
the sun 788' 45", in how many iiMis will she gain her present dijstance 
in longitude from the sun ? or 

788' 45 " 6on':736’;55ni3v3p 

It thus appears that the time of opposition is 55i^ 13» 3 p after mean 
midnight of Feb. 5-6. Tliis result, however, requires correction, for. 
the moon’s motion has become sensibly accelerated during so long an 
interval, and we find, upon calculation, that she is then 2' past the point 
of opposition. A repetition of the same process shows that it is neces- 
sary to deduct IQv 3 p from the time stated. Then, at 55^ 3^ after mean 
midnight, we have as follows : 
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Sun’s mean longitude, |||^ 

9s 24® 36 ' 

Equation of place, 

+ 1® 20' 

Sun’s true loDgitu(i|, 

9« 25 ® 56 ' 

Moon’s mean longitude, 

3 b 2-^0 

Longitude of apsis, 

10* i 3 ® 52' 

Equation of moon’s place, 

- 1® 26' 

Moon’s true longitude, 

3 s 25 ® 56 ' 


By tlie same process as before, the true motions of the two planets 
at the moment of opposition are found to be : 

Sun’s true motion, 6o' 48 " 

Moon’s do. 854 ' 36 " 

It would have been better to adopt, as the starting-point of our cal- 
culations, the mean midnight following, instead of that preceding, the 
opposition of the sun and moon, because in that case, the interval to 
tlie moment of opposition being so much less, it might have been found 
]>y a single process, not requiring farther correction. The same change 
^\ould have enabled us to follow strictly the rule given in ii. 66 for find- 
ing the end of the lunar day ; which rule we were obliged above to ap- 
ply in a somewhat modified form, because a little more than one whole 
lunar day was found to intervene between the given midnight and the 
moment of opposition. 

V. To determine the instant *of local time corresponding to the mid- 
dle of the eclipse. 

What wc have thus far found is the interval between mean midnight 
and the moment of opposition. But since Hindu time is practically 
reckoned from true sunrise to true sunrise, we have now, in order to de- 
termine at wdiat time the eclipse will take place, to ascertain the inter- 
^al between mean midnight and true sunrise. 

In order to this, we require first to know the equation of time, or the 
difference between mean midnight and true or apparent midnight, which 
is the moment when the sun actually crosses the inferior meridian. As 
concenis this correction, we liave deviated soinewdiat from the method 
contemplated by the text. It is there prescribed (ii. 46) that, so soon 
as the sun’s equation of the centre has been determined, there should 
at once be calculated from it, and applied to the longitude of the two 
planets, a correction representing, in terms of their motion, the equation 
of time ; so that the distance of the moment of opposition from mean 
midnight docs not directly enter into account at all. Wc have preferred 
to foIh>w the course we have taken, in order to bring out and illustrate 
more fidly the utter inadequacy of the prescribed method of making al- 
lowance for the equation of time, to wdiich we have already brieffy re- 
ferred in the note to ii. 46. The method in question is virtually as fol- 
lows : the sun being found at the given midnight to be 1° 18 , or 78', 
in advance of his mean place, the equation of time may be ascertained 
by this proportion : as a whole circle is to a sidereal day, so is the sun’s 
equation of place to the time by which his true transit will precede or 
follow his mean transit ; or, in the pre^^ent case, 

21,600' : 60a . ; 78' : on i 3 v 

56 


vor. VI. 
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•which gives us 18 vin^dts, or 5^ minutes, as |he value of the equation. 
But this is assuming that the sun’s motion takes place along the equator, 
instead of along the ecliptic, which is so grossly and palpably erroneous 
that we wonder how the Hindus could have tolerated a process which 
implied it. Their own methods furnish the means of making a vastly 
more correct determination of the equation in question. The mean lon- 
gitude of the sun at the given midnight is — after adding to it the amount 
of the precession, as determined fanther on — 14° 7': hence, if the 
sun were 10« 14° V distant upon the equator from the vernal equinox, 
or if he had that amount of right ascension, mean and true midnight 
would coincide. But he is actually at 10® 15° 25' of longitude. If, 
then, we ascertain what point on the equator will pass the meridian at 
the same time with that point of the ecliptic, its distance from the sun’s 
mean place in right ascension will be the equation of time required. 
This may be accornjdished as follows. The sun is in the eleventh sign, 
of which the equivalent in right ascension (iii. 42-45) is 1795?: his 
distance from its commencement is 15° 25', or 925', Hence the pro- 
portion (ii. 40) 

t8o()' : i 795 p:t : 922P 

gives us 922? as the ascensional equivalent of the part of the eleventh 
feign traversed by the sun (bhuktdsavas). Now add together the 


Ascensional equivalents of three quadrants, i6,2ooP 

do. of the tenth sign, ** i,935p. 

do. of the part of the eleventh sign traversed, , 922P 


their sum is 19 , 057 ? 


which is equal to 10® 17° 37' ; this, the*n, is the sun’s true right ascen- 
sion. The (lifferciicc ])ctwcen it and his mean right ascension, 10® 14° 7', 
is :^° 30', of which the equivalent in sidereal time is 210? or 35^, or 14 
minutes. Tins, which is more than two and a half times as much as 
the value formerly Ibund for the equation, is quite nearly correct ; its 
actual amount for Feb. Cth being given by the Nautical Almanac as 
14"‘ 20". 

There is not, among all the processes taught in the Surya-Siddh^nta, 
another one of so inexcusably bungling a character as this, wdiile the 
im'ans lay so ready at hand for making it tulerabh" exact. 

In going on to calculate the local Inne of the eclipse, we shall adopt 
the valuation of the equation of time given b\ the Jlindu method, or 
13'^, but we shall reserve the di‘>tance of the jdiasos of tlie eclipse from 
midnight, free from this constant error of about 10»", for final compari- 
son with the like data gi^cn b} our modern tables. 

To find the lineal time, we must first ascertain (ii. 59) the length of 
the sun’s dat, from midnight to midnight, and in order to this we need’ 
to know in wdiat sign the sun is. IJence we require 

1. To determine the amount of precession for the given date. 

By iii. 9-12, the proportion 

1,577,91 7, 828<1 : 6oor«v : ; ij8ii,98id : orev go 
gives us 248° 2' 14".6 as the part of a revolution accomplished by the 
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movable point. * Of this, the part determining the sine is 68® 2' 14^6. 
Then the farther proportion 

10 : 3 : . 68° 2' i4".6 : 20° 24' 44" 

gives us 20® 24' 44" as the amount of the precession. Now, then, to 
the 

Sun’s true longitude, • 98 25® 56' 

add the precession, 20° 25' 

Sun’s distance from vernal equinox, los 16° 21' 

This quantity is often called sayana siirya ; that is to say, “ the sun’s 
longitude with the precession (ayana) added.” 

The sun is accordingly in the eleventh sign, of which the ascensional 
equivalent is 1795P. His daily motion has been found to be 60' 48". 
Hence the proportion (ii. 59) 

1800' : 1795? : : 60' 48" : 6op.64 

gives us 6 IP, or lOv ip^ as the excess of the sun’s day over a true side- 
real day of 60 nPidis : its length is accordingly 60*^ io^ IP, or 21,661 p. 

Next we desire to know liow much of this day passed between mid- 
night and sunrise, and for this purpose wc have 
2 . To find the sun’s ascensional difference (cara). 

a. To ascertain the sun’s declination, and it?? sine and versed sine. 

The sun’s longitude, with precession added (sdyana sAirya), io« 16® 21'' 

Arc determining the sme {bhuja\ 43® 89' 

Sine, 2872' 

Now, then, the proportion (ii. 28) 

* 3438' : 1397' • 2372' : 9G4' 

gives us 964' as the sine of declination {krdntijya ) ; the corresponding 
arc (ii. 33) is 16® 17' S ; its versed sine {ii. 31-32) is 139'. 

b. To find the radius of the sun’s diurnal circle (ii. 60), 

From radius, 3438' 

deduct versed sme of declination, 1 89' 

Radius of diurnal circle {dinavydsadala^ dyujyd), 8299' 

c. To find the earth-sino (ii. 61), 

The measure of the equinoctial shadow at Washington is (see note to 
ii. 61-63) 9*1.68. Thii proportion, then, 

• I2fi ; 9^,68 : . 964' : : 778' 

shows the value of the earth-sine [kshitijyA^ to be 778'. 

d. To find the sun’s ascensional difference (ii. 61-62). 

The proportion 

3299' : 3438' : 778' -811' 

gives the sine of ascensional difference (carq; y<i), which is 811', The 
corresponding arc, or the sun’s ascensional difference (cara, caradala)^ is 
13® 39', or 819P. 
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3. To find the time from midnight to sunrise. 

The sun’s declination being south, the ascensional difference is to be 
added (ii. 62-63) to the quarter of the sun’s complete day, to give the 
length of the half-night. That is to say, 

Quarter of sun’s complete day ( 2 i, 66 ip-r* 4 ), 5 , 4 i 5 p 

Sun’s ascensional difference, 819P 

Sun’s half*night, 6,234p 

The interval between true midnight and true sunrise is therefore 
6 , 234 p, or I?” 19 ^. That from sunrise till noon (a quantity required in 
later processes) is found in like manner by subtracting the ascensional 


difference from the quarter-day : it is 4596P. 

Now then, finally,* 

Time of opposition, reckoned from mean midnight, 55 " 3v 

deduct equation of time, 1 3 v 

do, reckoned from true midnight, 54 " 5 ov 

deduct interval till sunrise, 17" 19^ 

do. reckoned from sunrise, 87" 3iv 


The time at whicli the opposition of the sun and moon in longitude 
takes place, or the middle of the eclipse, is accordingly, by civil reckon- 
ing at .Washington, 37“ 3lv. 

VI, To determine the diameters of the sun, moon, and'shadow. 

1. To find the sun’s apparent diameter. 

The sun’s mean motion in a sidereal day being 58' 58", his true mo- 
tion at the time of the eclijise being CO' 48", and his mean diameter 
6500 yojanas, we find, by the proportion (iv. 2) 

58 ' 58 " : 60' 48" : ; 65 ooy : 67027.81 

that the sun covers of his mean orbit, at the time of the eclipse, 6702.81 
yojanas. This is reduced to its value upon the moon’s mean orbit by 
the proportion (iv. 2) 

67,753,336 : 4 , 320,000 ; : 67027.81 : Soiy.Sy 

And upon dividing the result, 501.37 yojanas, by 15 (iv. 3), we find the 
sun’s apparent diameter to be 3 ;V 25". 

2. To find the moon’s apparent diameter. 

In like manner as before, the proportion (iv. 2) 

788' 25 " ; 854 ' 36 • ; 48 o 7 • 6207.3 

shows us that the moon’s corrected diameter is 520.3 yojanas. This also, 
divided by 15 (iv. 3), gives the value of the moon’s apparent diameter in 
arc : it is 34' 41". 

3. To find the diameter of the earth’s shadow. 

The following proportion (iv. 4), 

788' 25 " : 854' 36y : : i6ooy : 17347.3 

determines the value of the earth’s corrected diameter {sUct) to be 1734.3 
yojanas. 
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Again, from the 

Sun’s corrected diameter, 6702y.8i 

deduct the earth’s diameter (ir. 4 ), 1600 

remains Sioay.Si 

and this remainder, when reduced by the following proportion (iv. 6), 

65 ooy : 48 oy : : Sioay.Si : 376y.8 

gives US the excess of the earth’s corrected diameter {suci) over the di- 
ameter of the shadow on the moon’s mean orbit. Hence, from the 


Earth’s corrected diameter, i734y.3 

deduct last result, 376y.8 

Diameter of shadow, i357y.5 

divide by i 5 

Diameter of shadow in arc, 90' 3 o" 


VIL To determine the moon’s latitude at the middle of the eclipse, 
and the amount of greatest obscuration. 

The proportion (i. 58) 

1,577,917,828 : 232,238 : : 1,811,981 : 266rtfv8g 7® 28' 25" 

gives us the amount of retrograde motion of the moon’s node since the 
commencement of the Iron Age. Deducting from this 6®, for the posi- 
tion of the node at that time (note to i. 56-58), and taking the comple- 
ment to a whole circle, we have 

Longitude of moon’s node, mean midnight, at IJjj., 
deduct for difference of meridian. 

Longitude of moon’s node, mean midnight, at Wash^n, 
deduct motion during 66"' 3^ 

Longitude of moon’s node at moment of opposition, 
subtract from moon’s longitude (ii. S'!), 

Moon’s distance from node, 

Arc determming the sine {hhuja)^ 

Sme, 

Hence the proportion 

3438' : 270' : : 209' : 16' 25" 

gives^us,. as the moon’s latitude at the moment of opposition, 16' 25" S. 


Xow, then, by iv. 10-11, 

Semi-diameter of eclipsed body ( 34 ' 41 "-r- 2), 17' 22" 

do. of eclipsing body ( 90 ' 30 "-r 2 ), 45 ' i 5 " 

their sum, 62' 37" 

deduct moon’s latitude, *6' 25 " 

Amount of greatest obscuration {grdsa), 46 ' 12" 


and since this amount is greater than the diameter of the eclipsed body, 
it is*evident that the eclipse is a total one. 


9* 22® 3 i' 35 " 
i' 21" 

9« 22° 3 o' i 4 " 
2' 55 " 

98 22® 27' 19" 
3 « 25 ® 56 ' 

6» 3 ® 29' 

3 ® 29' 

209' 
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This is a most unfortunate result for the Hindu ealculation to yield; 
for,* in point of fact, the eclipse in question is only a partial one, obscur- 
ing about four-fifths of the diameter of the moon’s disk. The source of 
the error lies mainly in the misplacement, relatively to the sun and moon, 
of the jpoon’s node, and the consequent false value found for the moon’s 
latitude. The latter quantity actually amounts, at the time of opposi- 
tion, to 35' 42", or more than twice the value given it by the Hindu 
processes. And it will be seen, on rviferring to the table on p. 188, that 
the relative error in the place of the moon’s node, having been accumu- 
lating for seven centuries, is now about and so reduces, by more 
than half, the true distance of the moon from her node. We have tried 
whether the admission of the correction of the htja would better the re- 
sult, but that is not the case : the error of position is still (see the table) 
nearly 2®, and the moon’s latitude is increased only to 24' 11", so that 
the eclipse still appears to be total. It is evidently high time that anew 
correction of htja be applied by the Hindu astronomers to their elements, 
at least to such as enter into the calculation of eclipses. 

VI 11. To find the duration of the eclipse, and of total obscuration, 
and the times of contact, immersion, ’emergence, and separation. 


Diameter of the eclipsing body, the shadow, 

90' 3o'‘ 

90' 3of' 

do. eclipsed body, the moon. 

34' 4i'' 

34' 4i" 

Sum and difference, 

125 ' II" 

55' 49" 

Halfsum and half-difference (C M and ON, Fig. 21, p. 27'7), 

62' 35" 

27' 55" 

Squares of do.. 

3919' 

724' 

deduct square of latitude, 

269' 

269' 

remain. 

365o' 

455' 

Square roots of remainders (C A and C B), ^ 

60' 25" 

21' I9" 


In order to reduce these quantities to time, we need first to ascertain 
the difterence of the true daily motions of the sun and moon at the 
given moment : 


Moon’s true daily motion, 

Sun’s do , 

Moon’s gain in a day, 

Hence the proportions (iv*. 13) 


793' 48" ; 6on 


6o' 25". 4n 34v 
2i' 19" : in 36 v 4 p 


854' 36" 
60' 48" 

793' 48" 


give us the half-duration of the eclipse as 4^ 34^, and the half-time of 
total obscuration as 1« 36^ 4 p, supposing the moon’s latitude to remain 
constant through the whole continuance of the eclipse. We now pro- 
ceed to correct these results for the moon’s motion in latitude. And 
first, as regards the half-duration. We calculate the amount of motion 
of the moon and of her node during the mean half-duration by the fol- 
lowing proportions (iv. 14) ; 

6 on ; 854' 36" : : 4» 34^ : 1° 5' 2" 

6on : 3' lo" : : 4“ 34^^ : i4" 
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Farther, 

To and from moon’s long, at opposition, 3 * 25 ° 56 ' 3 * 25 ° 56 ' 

add and subtract motion during half-duration, i° 5 ' i° 5' 


Moon’s long, at end and beginning of eclipse, 3 * 27° i ' 

From and to long, of node at opposition, 9« 22° 27' 21 " 

subtract and add motion during half-duration, i4" 


3 » 24° 5 i' 

9» 22° 27' 21" 

i4" 


Long, of node at end and beginning of eclipse, 9® 
Moon’s distance from node, 6* 

Arc determining sine, 

Sine, 

Moon’s latitude at end and beginning of eclipse, 


22^ 27' 9* 

4 ° 34 ' 6» 

4 ° 34 '. 

274' 

21' 3 i"S. 


22° 28' 

2° 23 ' 

2° 23 ' 
i 43 ' 

ii'i 4 "S. 


From these valuations of the latitude we now proceed to calculate 
anew, in the same manner as before, the half-durations, as follows : 


Square of half-sum of diameters, 
deduct squares of latitude, 

remain, 

Square roots of remainders. 


3919' 3919' 

463 ' 126' 

3456 ' 3 ^ 3 '' 

58 ' 47" 6 r' 35 " 


And the proportions 


793' 48" : 6on : : I 


58' 47" : 4n s6'' 3 p 

61' 35 " : 4 ° 39V 2p 


give us the corrected values of the intervals between opposition and con- 
tact and separation respectively, or the former and latter half-durations; 
as 39X 2P and 4^ 26^ 3P. 

The text contemplates the repetition of this corrective process, if still 
greater accuracy be required in the results attained : Ave have not thought 
it worth while to carry the calculation any farther, as a second correc- 
tion would be of altogether insignificant amount. 

By a like process, tlie former and latter half-times of total obscura- 
tion, and the moon’s latitude at immersion and emergence, are found to 
be as follows : 

Moon’s latitude at immersion and emergence, i 4 ' 36 " 18' i 3 " 

Half-times of total obscuration, 4 ^y 3 p i" 29V 4 p 


By adding the two halves we obtain 

Duration of the eclipse (sthiti), 9” 5 v 5 P 

do. of total obscuration (vimarda), 3 “ i2v ip 


And by subtracting and adding the half-times of duration and of 
total obscuration from and to the time of opposition (iv. 16-17), we 
obtain the following scheme for the successive phases of the eclipse : 


Phase. 

First contact, 
Immersion, 

Middle of eclipse, 
Emergence, 

Last contact, 


Time of occurrence : 
after mean midnight. after sunrise. 


Son 23 v 4p 
53n 2oy 3p 
55n 3v OP 
56n 32V 4 p 
59n 29V 3p 


320 5iv 4p 
35 n 48 v 3 p 
370 3 iv op 
390 ov 4 p 
4i“ 57 V 3p 
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The proper calculation of the eclipse is now completed. If, however, 
we desire to project it, we have still to determine the valana^ or deflec- 
tion of the ecliptic from an cast and west line, for its different phases, 
as also the scale of projection. We will therefore proceed to calculate 
them, deferring to the end of the whole process any comparison of the 
results we have obtained with those given by modern astronomical 
science. 

IX. To calculate the deflection of the ecliptic from an east and w^st 
line iyalana) for the middle, beginning, and end of the eclipse. 

1. For the middle of the eclipse. 

a. To find the length of the moon’s day and night respectively at the 


given time. 

Moon's longitude at opposition, S* aS® 56 ' 

Precession, 20 ® 26 ' 

Moon’s distance from vernal equinox, 4 ® 16® 21' 

Arc determining sine, 43 ® 89' 

Sine, 2872' 


The moon’s declination is then found by the following proportion 

(ii. 28) : 

3438 ' : 1397' • . 2872' . 964' = sin j6® 17' 


Now, from 

Moon’s declination 16® 17' N. 

deduct her latitude (ii. 58 ), 16' S. 

Moan’s true declination, 16® 1' N. 

Sine of do., 9^8' 

Versed sine of do., i 35 ' 

deduct from radius (11. CO), 3438 ' 

Moon’s day-iadiu8, 33 o 3 ' 


Again, to find the earth-sine, we say (ii. 61), 

I ad , 9 < 1.68 : 948 ' ; 766 ' = eaith-sine. 
and to find the ascensional ditference (ii. 61-62), 

33 o 3 ^ : 34I8' , ; 766' 796' =sin i 3 ® 24' or 8 o 4 '. 

The excess of the inooifs complete revolution over a sidereal day is found 
by the proportion (ii. 59) 

i8oo' : 1795 ? : : 849' 33" : 848p 

Adding this to a sidereal day, or 21,600p, we find that the moon’s day 
is of 2"2,448P, of which one (juarter is 561 2 p. Increase and diminish 
this hy the moon’s ascensional dilference (ii. 62), and the half-day and 
half-night are found to be 6 11 Op and 4808p respectively. 

All this laborious process of ascertaining tlie leiigtli of the moon’s 
half-day, or the time which, >\ith the given declination, she would oc- 
cupy in rising from tlie horizon to the ineriilian, js rendered necessaiy 
by the correction which the coiumeutar} applies to the rule of the text 
in which the moon’s hour-angle is involved, as pointed out in the note 
to iv. 24-25 (p. 284, above). We now proceed 
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b. To find the hour-angle, and the corrected hour-angle. 

At the moment of opposition, the moon’s hour-angle is evidently the 
same with that of the sun. lienee it may be found as follows : 


Time of opposition reckoned from sunrise, 37“ 3 iv or i 3 , 5 o 6 p 

deduct the whole day, 9,192? 

remains 4,3 i4P 

deduct from the half-night, 6,2 3 5p 

Sun’s distance in time from inferior meridian, 1,921? 


The moon’s distance eastward from the upper meridian is accordingly 
192 IP. This is corrected, or reduced to its proportional value as a part 
of the moon’s arc of revolution from the horizon to the meridian, by the 
following proportion : 

G 4 i 6 p : 90° : : 1921P : 26° 67' 

The moon’s corrected hour-angle, then, is 2G° 57' : its sine is 1557'. 

c. To determine the amount of deflection for latitude (valandnfdSy or 
dhfia valana — iv. 24). 

The sine of the latitude of Washington, 38° 54', is 2158'. Hence 
the proportion 

3438' : i5f>7' : : 2x58' 977'=3in x6° 3i' 

gi\(‘s ns 16° 31' as tlie value of the quantity sought. The moon being 
in the eastern hemisphere, it is to be reckoned as north in direction. 

d. To deterniirie the amount of deflection for ecliptic-deviation {dyana 


valana — iv, 25). 

Moon’s distance from vernal equinox, 4 " 16° 21' 

add a quadrant, 3 * 

their sum, 7* 21^ 

arc determining sine, 46° 2 1 ' 

sine, 2486' 

Ilonce, by ii. 2^, the proportion 


3438 ' • 1397' • , 2486' : 1010' =sin 17° 6' 

gi^es us 17°C' as the amount of declination of the point of the ecliptic 
vdiich is a quadrant in advance of the moon, and this is the deflection 
required. Its direction is south. We are now ready for the flnal process, 

e. Tp ascertain the net amount of deflection (valana)^ in digits. 


From the ecliptic-dcflection, 17 ° G' S. 

deduct the deflection for latitude, iG° 3i'N. 

remains the net deflection, in arc, 35' S. 

divide (iv. 25) by 70 

Deflection in digits, 5 o S. 


It thus appears that, at the moment of opposition, the part of the 
ecliptic in which the moon is situated very nearly coincides in direction 
ith an east and w^est circle. The amount of deflection is so small that 

57 


VOL, VI. 



446 E. Burgess, ete.^ [it. 

in our projection, given in connection with the sixth chapter, we were 
obliged to exaggerate it somewhat, in order to make it perceptible. 

2. For the beginning of the eclipse. 

As, owing to the moon’s motion in latitude and longitude, her decli- 
nation, and so also her ascensional difference, are not precisely the same 
at the beginning and end of the eclipse as at the moment of opposition, 
we ought in stiictness to repeat the first part of the preceding calcula- 
tion, determining anew the length df the moon’s half-day, as it would 
be if she made her whole revolution about the earth with those declina- 
tions respectively. This we take the liberty of omitting to do, as the 
modification thus introduced into the process would be olf very small im- 
portance. 


a. To find the moon’s corrected hour-angle. 

And first, for the sun’s hour-angle : 

Time of first contact, reckoned from sunrise, 32 ^ 5 iv 4p, or ii,83oP 

deduct the whole day, 9 , 192 ? 

remain • 2,638 p 

deduct'from the half-night, 6,235 p 

Sun’s distance in time from inferior meridian, ^,597? 


This, then, is tlie liour-aiigle of the centre of the shadow at the time 
of contact. The distance of the centre of the moon in longitude from 
that of the shadow was found above (under VIll) to be 61' 35". This 
is reduced to its value in right ascension by the proportion 

1800 ' . I795p : • 61 ' 35 " ; 61P.4 

Now, then, 

from the hour-angle of the* shadow, 3,597? 

deduct the difference of the moon’s right ascension, * 61 P 

Moon’s hour-angle at beginning of eclipse, 3 , 536 p 

This is virtually an application of the process taught in iii. 60 . 

The moon’s hour-angle is now^ corrected, as before, the proportion 

64 i 6 p . 90 ° : : 3536p . 49 ° 36' 

The sine of 49 ® 36 ' is 201 ' 7 '. 

b. To find the deflection for latitude. 

The proportion 

3438 ' : ai 58 ' : ; 2617' • i 643 '= sin 28® 34 ' 
gives us the deflection for latitude as 28 ® 34 ', w^hich is north, as before. 


c. To find the ecliptic-deflection. 

Moon’s distance from vernal equinox at opposition, 4t 16® 21' 

deduct motion during 4“ 39V ap, i® 6' 

do. at time of contact, 41 150 i5' 

add a quadrant, 3« 

sum, i5® i5' 

arc determining sine, 45® 1 5 ' 

sine, 2441' 
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Next, the proportion 

3438 ' : 1397' : : a 44 i' : 992' = sin 16® 47' 

bhows us that the ecliptic-deflection is 16® 47' ; it is, as in the former 
case, south. 

d. To find the deflection, in digits. 


From the deflection for latitude, 28® 34 ' N, 

deduct the ecliptic-deflection, 16® 47' S. 

remains the net deflection, in arc, 11® 47' N, 

its sine is 702' 

divide by 70 

Deflection, in digits, iod.o 3 N. 

3. For the end of the eclipse. 


Of this process, which is throughout closely analogous to the last, we 
shall present only a brief statement of the results. 


Hour-angle of the centre of the shadow, 322PE. 

Distance of the centre of the moon in right ascension, 89? E. 

Moon’s hour angle, SSipE. 

do. corrected, 5 ° ao' 

Sine, 320' 

Deflection for latitude, 3 ® ai' 

Moon’s distance from vernal equinox 4 - 3 *, 7* 17® a4' 

Arc determining sine, 47 ® a 4 ' 

Sine, 253 o' 

Ecliptic-deflection, 1 7® 24' S. 

Net deflection, in arc, i 4 ® 3 'S. 

do. m digits, 11^.93 S. 


Tlie mode of application of these quantities in malting a projection 
of an eclipse is sufficiently explained in the notes to the sixth chapter, 
and illustrated by the figure there given, which is adapted to the condi- 
tions of the eclipse here calculated. All the quantities entering into the 
projection, however, of which the value has been stated in minutes, re- 
quire also to be reduced to digits, according to a scale determined by the 
following process. 

X. To determine the scale of projection of the disks and latitudes 
(iv. 26). 

This process we will perform only for the moment of opposition, or 
for the middle of the eclipse. At this time, as has been seen above, we 
have 


Moon’s half-day, 

64i6p 

do. hour-angle (na^c). 

192 IP 

do. altitude in time (unnata), 

4495P 

add 64 i6p X 3 

i 9 , 248 p 

the sum is 

a 3 , 743 P 

divide by 

6,4 i6p 

the quotient is 

3.7 
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At the elevation, then, which the moon has when in opposition, 
make a digit, and by this amount the values of the disk of the moon, 
the shadow, and the latitudes, are to be divided, in order to reduce them 
to a scale upon wdiich they may be plotted. It is evident that, in strict- 
ness, the same calculation requires to be made* also for the time of con- 
tact and the time of separation, or the time of any other phase of which 
the projection is to serve as an illustration : but it is evident also that 
this is well nigh impracticable, sinccione projection could then be used 
to illustrate only a single pliase, unless several different scales should 
be employed in the same figure. 

It now only remains for us to present a comparison of the elements 
of the eclipse, as thus calculated, with their true values as determined 
by modem astronomical science. This is done in the annexed table. 
The true elements we take from the American Nautical Almanac for 
1860. In comparing the time of the middle of the eclipse, we take, as 
already mentioned, the value of it given by the Hindu process as calcu- 
lated from mean midnight. 


Sfina-Suldh&nta. 
Time of opposition lu long., 91* 57«« 35s p. m. 
Moon’s long, at opposition, 1 36° 21 ' 

“ lat. at “ 16 ' 25" S. 

“ hourly motion in long., 35' 37" 

Semi diameter of sun, 16' 42" 

do. of moon, 17' 20" 

do. of sliadow, 46' i5" 

Amount of obscuration, i 33 

Whole duration of eclipse, 3h 37»n 44* 


Am. Naut. Almanac. 
911 yym io»8p M. 

i 37° 35' 53" 7 
35' 42" I S. 
38' o"(3 
16' i 5"2 
16' 42".G 
45' i6" 
0.812 

2 h 52m 248 


Hindu error, 
-i- 3om 24s 

~ 1° i5' 

— 19' 17" 

— 2' 24" 

+ 27" 

+ 37" 

1" 

o 5i8 

-f- 45ra 20» 


25 . p. 299. Our next note is a 


Calculation, according to Hindu Data and Methods, of the 
Solar Eclip^^e of May 26th, 1854, 

rou THE LATITUJ?E AND LONGITUDE OF WILLIAMS’ COLLEGE, WILLIAMSTOWN, MASS, 

As has been already mentioned in the closing note to the fifth chap- 
ter, the folloi^ing ealcnhition of a solar eclipse w'as mainly made for the 
translator, while in India, by his native assistant. Some additional cal- 
culations have been appended here by us, in order to render the whole 
process a more oom])lete illustration of the rules as given in the text of 
our treatise; and we ha^e also liad to reject and replace certain parts 
of the work actually done, on account of their inaccuracy. For the 
most part, we present the work as it was made, although involving some 
repetitions which might be regarded as superfluous, "after the explana- 
tions and illustrations already gi\en in the notes and in the preceding 
calculation of a lunar eclipse. The eclipse selected is the one calculated 
and delineated in Prof. James H. Coffin’s useful work, entitled “Solar 
and Lunar Eclipses familiarly illustrated and explained, with the method 
of calculating them, according to the theory of Astronomy as taught in 
New-England Colleges” (New York, 1845). 
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I. To find the sum of days {ahargana) from the commencement of 
the planetary motions to the time of calculation. 

The eclipse in q\iestion occurs at the close of the month Y^i^^kha, 
the second month of the luni-solar year, in the 1777th year of the era 
of falivahana (see add. note 12). To compute, then, the number of 
whole years, and to reduce them, with the remaining part of a year, to 
mean solar days, we proceed as follows : 


Sandhi at the beginning of the haipa^ 

Six manvaniaras. 

Twenty-seven mahdyvgas of the seventh Manu, 
deduct the time spent in creation. 


1,728,000 
i, 85 o 688 000 
116,640,000 
1 ,969 o 56 000 
17,064,000 


From creation to beginning of 28 th mahdyuga^ 1,96 1 992,000 

Krta yuga of 2Sth or current mdhdyuga^ 1,728,000 

Tfctd yuga of “ i , 296,000 

Dvapara yuga of “ * 864,000 

Kali yuga, to era of (J'Aliv^hana, 3,179 

Complete years elapsed of the era, r.776 


Fiom the creation to end of March, 1854, complete years, 1,955,884,955 
to reduce to solar months, multiply by 12 

Solar months, * 23,470,619,460 

add month of current year elapsed, i 

Whole number of solar months, 23,470,619,461 

Now, to find the intercalary months, we make the proportion 

5r, 840,000 . 1,593,336 :: 23,470,619,461 : 721,384,701 

Theu, to 


Solar montlis elapsed, 
add intercalary months. 

Lunar months elapsed, 
to reduce to lunar days, multiply by 

Lunar days, 
add for current month. 

Whole number of lunar days, 


23,470,619,461 

721 , 384,701 


p4,i9?,oo4i62 

3 o 

725,760,124,860 

29 


725,760,124,889 

Farther, to find the number of tithikshayas^ or omitted lunar days, in 
this^period, wc say 

I, 6 o 3 ,ooo,o 8 o ; 25,082,252 :: 725,760,124,889 : ii, 356 , 018 , 362 

Next, from 

Lunar days elapsed, 725,760,124,889 

deduct omitted lunar days, i i, 356 ,oi 8,362 

Mean solar days elapsed, 714,404,106,527 

This, then, is the required ahargana^ or sum of days from the com- 
mencement of the planetary motions to about the time of new moon, 
May, 1 854. The processes by which it is found are in all respects the 
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same with those illustrated by us in the notes to i. 21-23, 24, 48, 48-61, 
above. It will be noticed that the Hindu astronomer, at least when 
working out an illustrative process, like the one in hand, scorns to make 
use of any of the means for reducing the labor of computation which 
the text directly or impliedly permits, and of which, in our own calcu- 
lations, we have been glad to avail ourselves, 

II, To ascertain the mean longitudes of the sun, the moon, the sun’s 
apsis, the moon’s apsis, and the moon^;3 node, for mean midnight on the 
Hindu meridian, at the given interval from the creation. 

The amount of motion, since the creation, of the bodies named, in 
their order, is found by the following series of proportions : 

1,577,917,828 : 714,404,106,527 :: 4,320, 000: 1,955, 884, 955rev js 12° i4' i4'' 

1,577,917,828 : 714,404,106,527 :: 57,753,336 : 26,147,889,1 i8rev rs 9° 44' 29" 

1,577,9! 7,828, OCX) : 714,404,106,527 :: 887 : I75**®v 2* 17° 17' 23" 

1,577,917,828:714,404,106,527*: 488,2o 3 : 22,i34,467i'ev 28 21*^56' 9" 

1,577,917,828 : 714, 4o4 106,527 .: 232,238 : io5,i46,o2orev io» 17® 11' 5o" 


Rejecting whole revolutions, and, in the case of the moon’s node, 
subtracting the fraction from a whole revolution, we have, as the mean 
longitudes required : 

Sun, 

Moon, 

Sun’s apogee, 

Moon’s apogee, 

Moon’s node, 


18 12 ® i 4 ' i4" 
18 9 ® 44 ' 29 " 

28 17 ® 17 ' 23" 

28 21 ® 56 ' 9 " 
!• 12 ® 48 ' 10 " 


The Hindu calculator has taken, in the case of the moon’s apsis 
and node, the numbers of revolutions given by the ^ text, omitting the 
correction of the h{ja. We have not, in order to test the accuracy of 
his arithmetical operations, Avorked over again the proportions, except- 
ing in two instances, the first and last : our results differ but slightly 
from those above given (wc find the seconds of the sun’s place to be 40", 
and tlic minutes and seconds of the node’s motion to be 12' 43") — not 
enough to render any modification necessary. 

lit. To ascertain the values of the same quantities at mean sunrise 
on the equator, or G o’clock. 

In order to tliis, avc must add to each planet’s longitude one fourth 
the amount of its mean motion in a day. We require, then, the mean 
daily motions. They are found as follows, taking the sun as an example : 

i»577,9i7,828d : 4,32o,ooor«*v : : id ; 5^' 8" 10 '" 10 "" 4 

We omit the other proportions and their results, as the latter have been 
fully stated in the table of mean motions of the planets (note to i. 29-34). 
Adding a quarter of the daily motion, Ve have as follows : 


Sun, 

Moon, 

Sun’s apogee. 
Moon’s apogee, 
Moon’s node. 


Long. St midnight. 
I" 12® l 4 ' l4" 
18 44 ' 29" 

a* 17® 17' 23 " 
at 21® 56 ' 9" 
It 12® 48' 10" 


('‘orrection. 

+ 1 4' 4?" 

+ 3® 17 ' 39 " 

4* O 

+ i'4o" 

- 48" 


Long at sunrise 
1 » 12 ® 29 ' I" 
It i 3 ® 2 ' 8 " 
at 17® 17' 23" 
a* 21 ® 67 ' 49 " 
!■ 12 ® 47 ' 22 " 
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TV, To ascertain the ralnes of the same quantities at mean sunrise 
upon the equator, on the meridian of the given place. 

Adopting 75° 50' as the longitude of the Hindu meridian east from 
Greenwich, we have, as the interval in longitude of Williams’ College 
from it, 149° 2' 30", which is equal to 24*^ 50^^ 2P. The latitude is 
42° 42' 51", We have, then, first, to determine the distance of the 
place in question, upon its own parallel of latitude, from the Hindu 
meridian. 

The equatorial circumference of the earth has been found above (note 
to i. 59-60) to be 6059.64 yojanas. Its circumference upon the paral- 
lel of latitude of Williams’ College is found (i. 60) by the following 
proportion : 

3438' (=R)* 2525'(=:cos 42° 42' 5i") : 5069x64 : 37i5y.97 

The defdntaray or difference of longitude in yojanas, is then deter- 
mined thus : 

6on : 24*' 5ov ap : . 37i5y.97 : i538y.4i 


And the dcf&ntaraphala^ or correction for difference of longitude, is 
calculated from the daily motion of each body, by such a proportion as 
the one subjoined, which gives the sun’s correction : 


371 5y 97 : 1 538y.4i :: 69' 8" : 24' 27" 

We omit the other proportions, and merely present their results in 
the following table : 


Sun, 

Moon, 

Sun’s apogee, 
Moon’s apogee, 
Moon’s node, 


Sunrise at Lankl Correction. Siiiirifee on giv. rncrld. 
IS 1 90 I'r ^ 24' 27" = Is 12° 53 ' 28''' 

IS i3® 2' 8" 4* 5 27 12 = IS 18° 29' 20" 

2S 17O 17' 23" *4- o = 2S 17® 17' 23" 

2S 21° 67' 49" -f" 2' 45" = 2S 22° O' 34" 

IS 12° 47' 22" — I' 19" = IS 12° 46' 3" 


"We have already (note to i. 63-65) called attention to the excessively 
awkward and cumbrous character of this process for making the correc- 
tion for difference of meridian. 

y. To find the sun’s true longitude. 


From the longitude of the sun’s apsis, 
deduct sun’s mean longitude (ii. 29), 


2 S 17O 17' 23" 

IS 12° 53' 28" 


Styi’s mean anomaly, is 4° 23' 55" 

Sine, 1927' 

The diminution of the sun’s epicycle is now found by the following pro- 
portion (ii. 38) : 

3438' : ao' : : 1927' : 1 1 ' 1 2" 

The dimensions of the epicycle are, then (ii. 84), 14° — n'12", or 
13° 48' 43 ". Next, the propoil^n (ii. 39) 

36o° ; 1 3° 48' 48" : : 1927' : 74' 1 1" 

gives us the sun’s equation of the centre, which, by ii. 45, is additive. 
Hence to the 


Sun’s mean longitude, i* la® 53' a8" 

add the equation, *4' 11" 

Sun’s true longitude, x» i4® 7' 89'* 
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This calculation exhibits a rather serious error : the sine of 84® 24', 
the anomaly, is 1942', not 1927'. The final result, however, is not per- 
ceptibly modified by it : the equation ought to be 1® 14' 30", and the 
true longitude 1® 14® 7' 68". 

TL To find the moon’s true longitude. ^ 


From the longitude of the moon’s apsis, 
deduct moon’s mean longitude, i 

t 

Moon’s mean anomaly, 

Sine, 

Diminution of epicycle, 

Dimensions of epicycle, 

Equation of the centre, 

Hence, to tlie 


as 22 ° o' 34'^ 
IS i8° 29' 20'^ 

IS 30 3 i' i4" 
1898' 
ii' 2" 
3i°48' 58" 
f 2° 47' ^ 


Moon’s mean longitude, 
add the equation, 
Moon’s true longitude, 


1® 18° 29' 20" 

^ 47' 


is» 21° 16' 20'' 


VII. 'Po caloiilatc the true daily motions of the sun and moon. 

Tlie equations of motion for the sun and moon have been fc^d by 
the calculator of the ocli]>se by the following proportion : as the whole 
orbit of either planet is to ‘tts cpieyele, so is its moan daily motion to 
the required equation. That is to sa\, for the sun, 

300° • i3° 46' 48" ‘ 59' 8" : 2' 16" ^ 

which, bv ii. 49, is subtractive. Hence the sun’s trite motion is 59' 8'^ 
— 2' IG", or 56' 52". 

Again, for the moon, 

30oo . 3i° 48' 58" : • 79^)' 35" 69' 36" 

And the mooifs true motion is 700' 35"— 69' 36", or 720' 59". 

These (Calculations are exceedingly incomplete and eiTOiieous, as may 
readily be seen by referring to the corresponding process in the other 
eclipse, or to tliat given as au illustration in the note to ii. 47-49. The 
actual value of tlu* miu’s etpiation of motion, as fully calculated by the 
method of our treatise, is only 1' 51"; that of the uioon is only 58' 49" : 
wdiouce the true motions are 57' 17" and 731' 16" rcspecti\ely. These 
arc eleinents of so luueii iinportaiico, and the\ enter so variously into 
the after operations, that avc have hesitated as to whether it woufd not 
be better to cancel the whole Avoik of the iliiidii calculator from this 
point onward, and to ])eiforin it anew’ in a more exact manner ; but we 
have finally concluded to ]>rosent the xvhole as it is, as a specimen — 
although, we hope, not a favorable one — of native work; pointing out,, 
at the same time, its^leficicnees, and oiiutionmg against its re^lts^ being 
acce])ted as the best that the system is capable of afibrding. 

We Inive thus far found the true longitudes of the sun and moon for ^ 
the moment of mean sunrise at the e«]uator, upon the meridian of the 
given place. AVe desire now farther to find the same data for the mo- 
ment of sunrise upon the same meridian in latitude 42® 42' 51" N. 

A'lII. To find the longitudes of the sun and moon at sunrise in long. 
149® 2' 30", lat. 42® 42' si" N. 
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1. To calculate the precession of the equinoxes (iii. 9-12). 
lie proportion 

1,577,91 7, 8a8d ; Goowr : : 714,404,10^527 : 27i,65ot«v gs 70 45' 32" 

gives us the amount of the motion of the equinox in its own circle* of 
libratory revolition, since the beginning of things. Rejecting complete 
revolutions, and deducting 6® from the fraction of a revolution, we have 
the distance of the equinox from ♦he origin of the sidereal sphere, in 
terms of its own revolution, as 0*7® 45' 22" : three tenths of this, or 
20® 19' 36", is the amount of the precession. 

2 . To calculate the sun’s declination. 


Sun’s longitude, 
Birecession, 


1. i 4 ® 7' 39" 
20° 19' 36 " 


Sun’s distance from vernal equinox, 2* 4 ® 27' i 5 " 

Sine, 3 ioi' 

Then, by ii. 28, 

3 ^ 38 ': 1897' : * 3 roi' : 1260'= sin 21® 3 i' 3 " 
the sun’s declination is therefore 21® 31' 3". 

3. To calculate the sun’s ascensional difference. * 

The rhdius of the sun’s diurnal circle {dyujyA — ii. 60) is 3199', 

The equinoctial shadow in the given lati||j^e is 11**.07, being found 
by the proportion (iii. 17) 

cos lat. : sin lat. : : gnom. : eq. shad, 
oa* ^ 2525' : 233 o' ; : i2d : iid.07 

Again, to find the earth-sine {kvjyd — ii. 61), 

i 1 2d : I id 07 :: 1260' : 1162' 

And, to find the sine of ascensional difference, 

3199': 3438 '-: 1162': 1249' 

The corresponding arc is 21® 19', or 1279'; and since a minute of 
arc is equivalent to a respiration of time, the sun’s ascensional difference 
in time is 1279P, or 21 3^, or 3“ 33^ rejecting the odd respiration. 

4, To calculate the length of the sun’s day. 

The sun being in the third sign, of which the equivalent in right as- 
cension, (iii. 42-46) is 1935P, the excess of his day over 60n&dis is found 
by the proportion 

1800' : 1935? : : 69' 8" ; 63 p 

whence the length of his day is 21,663 p. 

In 'this calculation of the length of the sun’s day, the operator has ta- 
ken the mean, instead of the true, motion of the sun, which is obviously 
less accurate, and which is contrary to the meaning of the rule of the 
text (ii. 595 , as explained by the commentator. 

Now, in order to find the difference between the sun’s longitude at 
sunrise on the equator and sunrise on the given parallel of north latitude, 
we make a proportion, as follows : if in his whole day the sun moves 
an amount equal to his daily motion, how much will he move daring an 
interval corresponding to his ascensional difierence ? or 
2 i, 663 p: 59' 8" :: 1279P: 3' 29" 

58 
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The fiUTi’s declination being north, sunrise on the given parallel pre- 
cedes sunrise on the equator, and hence this result — which is called the 
earctkalds^ ^ minutes {kald) of longitude corresponding to the ascensional 
difference (card)’’ — is to be subtracted from the sun’s longitude as for- 
meriy found. That is to say, 

San*8 longitude at equatorial sunrise, !■ i 4 ® 7 ' 39 " 

deduct the correction (carakalds), % 3 ' 29" 

Sun’s longitude at sunrise, lat. 42° 4 a'* 5 i" N, > ,, 

long. 149® 2' 3 o" W. from LankS, f 


In finding the corresponding value of the moon’s longitude we apply 
first a correction for the sun’s equation of place ; it is, in fact, the equa- 
tion of time, calculated after the entirely insufllcient method which we 
have already fully exposed, in connection witli part V of the preceding 
process. The proportion is (ii. 46) as follows : 

21,600' : 790' 35 ":: i 4 ' ii" : 2' 43 ^' 

Here, again, bad is made worse by taking as the second term of the 
proportion the moon’s mean, instead* of her true, rate of motion. It is 
to be noticed that a like correction should have been applied‘also to the 
sun’s longitude, but wa^s omitted by the calculator. AVc have, then, 


Moon’s longitude, mean equatorial sunrise, 
add the correction for the equation of time, 

Moon’s longitude, true equatorial sunrise , 


i» 21^ 16' 20" 
2' 43 " 

1“ 21° 19' 3 " 


Now wc apply farther the correction for the sun’s ascensional differ- 
ence (carasa?7sMra) ; it is calculated in the same manner with that of 
the sun, and its amount is found to be 47' 51". 


Moon’s longitude, true equatorial sunrise, 
deduct the correction for the sun’s asc. diff., 


i« 21' 19' 3 " 
47' 5 t" 


Moon’s longitude at sunrise, lat. 42° 42' 5 i" N., 
long. 149° 2' 3 o" W. from Laokd, 


i» 20' 3 i' 12" 


On comparing the longitudes of the sun and moon, as thus deter- 
mined, it is seen that the time of conjunction is already past. Hence 
the calculation is carried a day backward, by subtracting from the lon- 
gitude of each body its motion during a day. That is to say. 


Sun, 

Moon, 

Moon’s node, 


Iiongitudo, . . . Ijongitudp, 

sunrise following cchpsc ® motion. gunrise piecedmg eclipse. 

IB 7 4° 4' 10 " — 56' Sa" =r IB 1 3° 7 ' 18 " 

i« 30 ° 3 i' 12" - 12® o' 59" = I* 8® 3 o' i 3 " 

IB 12® 46 ' 3 " 4- 3 ' 11'' = IS 12® 49' i 4 " 


This is an entirely uncalled-for, and a highly inaccurate proceeding. 
By the rule given in our text (ii. 66), it is just as easy and regular a 
process to find from any given time the interval to the beginning of the 
current lunar day by reckoning backward, as that to the end of the day 
by reckoning forward. And to assume that the whole calculation may 
be transferred from one sunrise back to the preceding by simply deduct- 
ing the amount of motion in a day as determined for the former time is 
to take a most unwarrantable liberty, and to ignore the change during 
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the interval of many of the elements of the calculation, as the sun’s and 
nioon’s rates of motion, the sun’s declination and ascensional difference, 
etc. In making the transfer, moreover, the longitude of the moon’s 
node has been taken as found for mean equatorial sunrise, without any 
correction for the equation of time, or for t^e sun’s ascensional difference. 

IX. To find the time of true conjunction, and the longitudes of the 
sun, moon, and moon’s node at that time. By ii. 66 , from the 

Moon’s true longitude, i* 8® 3 o' i 3 " 

deduct the sun’s do., is i 3 ® 7' i8'" 


remains 

divide by the portion of a lunar day. 


ijs 25 ® 22' 55 " 
720' 


the quotient is 29(1 and 44 ^' 55 " 

deduct the remainder from a whole portion, 720' 

remains 277' 5 " 

Tills process shows us that the moon has still 277' 5" to gain upon 
tlic sun, in order to arrive at the end of the thirtieth or last day of the 
lunar month, or at conjunction wdth the sun. 

Next, from the 

Moon’s true daily motion, 720' 59" 

deduct the sun’s do,, 56 ' 52 " 


Moon’s daily gain in longitude, 664' 7" 

Hence the proportion ’ 

664' 7" : 6on : : 977 ' 5" • 25n 2 V 

gives us the time of conjunction, reckoned from sunrise, as 25" 2^. 

Now, by iv. 8, we proceed to find the longitudes for that time. The 
amounts of motion during 25" 2^ are found by the following proportions : 
f 56' 52 " : 23' 43" 

60*1 : 25“ 2^ . : 720' 59" : 3oo' 48" 

( 3' II": I' 19" 

Then, to the 


Sun’s longitude at sunrise, 
add the correction, 

iB i3® 7 ' i 8 " 
23' 43" 

Sun’a longitude at conjunction, 

iBi3®3i' I" 

Moon’s longitude at sunrise, 
add the correction, 

18 8 ® 3o' i3" 
5® o'48" 

Moon’s longitude at conjunction, 

i»i3®3i' I" 

Node’s longitude at sunrise, 
deduct the con’ection, 

I* 12® 49' i 4 " 
1' 19" 

Node’s longitude at conjunction. 

j* 120 47' 55 " 


The mode of proceeding adopted by us above, in the lunar eclipse, 
for finding the time of the middle of the eclipse, and the longitudes of 
the sun and moon at that time, is, as will not fail to be observed, quite 
different from that of the native calculator of this eclipse. That fol- 
lowed by Davis, or his native assistants (As. Res., ii. 273 etc.), varies 
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considerably from both. Our own method, though varying in some 
rejects frdm that contemplated by the text, is a not less legitimate ap> 
plication of its general methods than cither of * the others, and it pos- 
sesses this important advantage over both, that we were able to verify 
it, and to show, by calculating the mean and true places for the given 
instant, that the latter was actually the one at which the system made 
the opposition of the sun and moon to take place : while, on the con- 
trary, in the process now in hand, S 9 many errors have been involved, 
that, were the same test to be applied, we should find the centres of the 
sun and moon many minutes apart at the moment fixed upon as that of 
conjunction, and the place of conjunction as far removed from the poin^ 
of longitude above determined for it. 

X. To find the apparent diameters of the sun and moon. 

These Quantities are determined by means of the following propor- 
tion : as the mean daily motion in yojanas is to the mean diameter in 
yojanas, so is the true motion in minutes to the true diameter in min- 
utes. That is to say, for the sun and moon respectively, 

T!,858|y : 65ooy : : ^56' 62 " : 3i' 10 " 

I i,858|y : 48oy : : 720 ' 59" : 29' 2 " 

This method is in appearance quite different from that which is pre- 
scribed by our text (iv. 2-3), but it is in fact only a simplification, or 
reduction, of the rules there given. Thus, for the moon, the text gives 

m. mot. in minutes : true mot. in mm. : * m. diam. in yoj. : true diam. in min. X 15 

Transposing, now, the middle terms, transferring the factor 15 from the 
fourth term to the first, aud noting that the mean motion in minutes, 
when multiplied by 15, gives the value of the same in yojanas, we have 
the former proportion, namely, 

m. mot. in yoj. : m. diam. m yoj. : : true mot. in min. : true diam. in min. 

Again, in the case of the sun, the rules of the text give 

m. mot. in min. : true mot. in mm * : m. diam. in yoj. : true diam. in yoj. 
and true diam. in yoj = true diam, in min, X 1 6 X (sun’s orbit ~ moon’s orbit) 

Now transposing the second and third terms of the proportion, sub- 
stituting for the fourth its equivalent as here stated, and transferring to 
the first term the last two factors of that equivalent, we have 

^ _ pun’s orbit , . • . 

m. mot. in min.X 15 X , r- : m. d. m y. . . true mot. in mm. : true diam. in mm. 

moons 01 bit 

But the first term, as thus constructed, is, by tbe method of determina- 
tion of the planetary orbits (see xii. 81-83), equal to the sun’s »inean 
daily motion upon his orbit reckoned in yojanas : hence the proportion 
becomes for tlic sun, as for the moon, 

m, mot. in yoj. : m. diam. in yoj. : : true mot. in min. : true diam. in min. 

XI. To calculate the parallax in longitude (lambana), and the time 
of apparent conjunction (v. 3-9). 

1. To find the orient ecliptic-point {lagnd) at the moment of true 
conjunction (iii. 46-48). 

In order to this, we require to have first the equivalents in oblique as- 
cension {udayAsavas) of the several signs of the zodiac for the latitude 
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of Williams’ College, 42^ 42' 51" N. We present annexed their values 
as employed by the calculator of the eclipse, and also as calculated by 
ourselves according to the method taught in our text (iii, 42-46). It 
will be noticed that the dijQferences are not inconsiderable, and evince 
much carelessness on the part of the native astronomer ; who, moreover, 
employs vm5,dis only in his processes, rejecting the odd respirations, 
which is an inaccuracy not countenanced by the Shrya-Siddhhuta. 

Equivalent m o! llque ascension : 
acc. to calculator. acc to us. 


xst sign ioo8p lathsign 

and “ ia38p iith “ 

3rd “ 287V or 1722P X699P loth “ 

4th “ 359vor2i54P 2171P 9th “ 

5th “ 387V or 2322P 2352P 8th “ 

6th ** 388v or aSaSp 2332p 7th “ 


The equivalents assigned by the Hindu calculator to the 3rd and 4th 
s'igns are moreover, it may be remarked, inconsistent with one another, 
since the one ou^ht to fall short of 1936? by as much as the other ex- 
ceeds that quantity. 

Now, then, to the 

Sun’s longitude at conjunction, !■ i3° 3i' i" 

add the precession, ao® 19' 36" 

Sun’s distance from the equinox, a* 3® 5o' 37" 

It appears, accordingly, that the sun is in the 3rd sign, and 26® 9' 23" 
from the beginning of the fourth. Hence the proportion (iii. 46) 

3o® : 287V ; : 26® 9' aS" : aSo'^ 

give us 250^ as the ascensional equivalent of the part of a sign to be 
traversed {hhogy&savas). The time of the day, or the sun’s distance in 
time from the eastern horizon, is 25® 2^, or 1502^, Then, from the 


Time of conjunction, iSoav 

deduct asc. equiv. of part of 3rd sign, aSov 

remains laSav 

deduct asc. equiv. of 4th, 6th, and 6th signs, 
remains 


This remainder of time, or of ascension, is reduced to its value in arc 
of the ecliptic by the proportion (iii. 49) 

388 v: 3 o® :;ii8v; 9® 7' aS" 

Add this result to the whole signs preceding, and the longitude of the 
orient ecliptic-point {lagna) is found to be 6* 9® 7' 26": its sine is 644' 
(more correctly, 645'). 

2. To find the orient-sine (vdayajyib — v. 3). 

This is found by the proportion 

aSaS': 1397':: 544': 3oi' 

2525' being the cosine of the latitude, and 139?' the sine of the inclina- 
tion of the ecliptic (ii,28). 

3, To find the meridian ecliptic-point {madhyalagwi — iiL 49). 
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In order to this, we must first know the sun’s hour-angle (nato), or 
distance in time from the meridian ; it is detennined as follows : 

A quarter of the complete day, or 

add the sun’s ascensional difference, 3n 33r 

The sun's half-day, * 3 ® 33r 

deduct from time of conjunction, aSn 2V 

Sun’s hour-angle, west, • 6n 29V 


The sun’s distance from the beginning of the fourth sign was found 
above to be 26° 9' 23". Its equivalent in right ascension {lankodaya- 
aavas) is found by the following proportion (iii. 49) : 

3oo : 323^ : ; 26® 9' ai" ; 285^ 

Now, from the 

Sun’s hour-angle, 6 n or 389V 

deduct the result of the last proportion, 285^ 

remains < io4v 

and this remainder, being less than the equivalent of a sign, is reduced 
to its value as longitude by the proportion (iii. 48) 

323 v: 3 oO- io 4 v • 9<^ 3 ' 57" 

The longitude of the meridian ecliptic-point is accordingly 3® 9® 3' 5 7'' : 
its sine is 3393'. 

In criticism of tlie process as tbns conducted, we would only remark 
that the quarter of tlie sun’s day should have been called 15” 4i* (see 

above, VI U. 4), and that to take 323^ as the equivalent in right ascen- 
sion of the tbii\l and fourth signs is inaccurate, the value given it by 
our treatise being 193r)n, or 3224-^ 

4. To find the inoridian-sinc (madhyajyd — v. 4-5). 

First, the declination of the meridian ecliptic-point is determined by 
the proportion (ii, 28) 

3438 ' . 1897' ; . 3393' : 1378' = sin 23 ° 39' 87" 

Its value being north, it is deducted from the latitude of the place for 
which the calculation is made, since this, though by us reckoned as 
north, is to the Hindu apjireliensuiii (iii. 14) iilwavs south, being* meas- 
ured south from tlie zenith to the equator. That is to say. 

From the given latitude, 42° 42' 5i " 

deduct decl. of merid. ecliptic-point, 23° 39' 37"- 

Meridian zenith-distance (natdnfds)^ 1^0 3/ 

The sine of this arc, which is 1117', is the meridian-sine. 

Here is another blunder of the calculator: the sine of 19° 3' 14" is 
actually 1122'. 

5. To find the sine of ecliptic zenith-distance (drkkshepa)^ and the 
sine of ecliptic-altitude {drggati). 

First, by v. 5, 

3438' : 3oi' ; : 1117' : 97' 48" 
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Now, then, by v. 6, 

Square of last result, 9 , 564 ' 

deduct from square of mer.-sine, 1,247,689' 

remains 1, 238 , 126' 

Square-root, iii 3 ' 


This, then, is the sine of ecliptic zenith-distance. The sine of eclip- 
tic-altitude is found by subtracting* its square from that of radius, and 
taking the square-root of the remainder; it is found to he 3253'. 

6. To find the divisor {cheda\ and the sun’s parallax in longitude 
{lamhana). 

The sine of one sign, or 30°, is 17 19'. 

Square of sin 80°, 2,954,961 

divide by 3,253 

Divisor {chcda\ 908 

Next, to find the interval on the ecliptic between the sun's place and 
tho meridian ; 


Longitude of meridian ecliptic-point, 3" 9° 3' 67'' 

do. of sun, 2S 3° 5o' 37" 

Interval in longitude, i» 5° i3' 20" 


Of this the sine is 1950', and, upon dividing it by 908, the divisor 
(cheda) above found, the value of the parallax in longitude {lamhana) is 
ascertained to be 2" 21 \ 

Here is some of the worst bhindering which we have yet met with. 
The sine of 35° 13' is actually 1982', not 1950'; and upon dividing it 
by 908, we find the quotient to be only 2" 11\ 

The calculator assumes the time of apparent conjunction to be deter- 
niiued by this single correction. As the text, however (v. 9), directs 
that the process be repeated, to insure a higher degree of accuracy, we 
shall finally quit at this point the guidance of his computations, and go 
on to apply in full the rules of the Sfirya-SiddhA,iita. 

The sun being west of the meridian, or his longitude being less than 
that of the meridian ecliptic-point (v. 9), the correction for parallax is 
additive* to the time of true conjunction. Hence, to the 

Time of true conjunction, ?5n 2V 

add the correction, 20 iiv 

Time of conjunction once equated, ^7” 


For the time thus found, we now proceed to calculate again the value 
of the parallax* The results of the calculation are briefly presented 
below : 


Sun’s longitude at corrected time of conjunction. 
Orient ecliptic-point {lagna\ 

Its sine, 

Orient-sine {ydayajyd\ 

Sun’s hour-angle. 


2« 3°52'4i"* 
6a 18° 5o' 

II 10' 

6i4' 

3 xo 3 p 
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Heridtan ecliptic-point {madhyalagna)t 

^ 3» 69' 

Its sine, 

3i88' 

Its declination, 

22® 9'N 

Its zenith-distance, 

ao® 34' S. 

Meridian-sine {madhyajyd\ 

1207' 

Sine of ecliptic zenith-distance {drlckthepa)i 

1188' 

Sine of ecliptic-altitude {drggati\ 

3226' 

Divisor (cheda), , 

^6' 

Sine of sun's dist. in long, from meridian. 

2558' 

Parallax in longitude (lambana\ 

2i» 48v 

add to time of true conjunction, ^ 

^ 2v 

Time of conjunction twice equated, 

27n 5ov 

Once more, we repeat the same calculation 
i follows : 

its principal results 

Orient ecliptic-point, 

6* 2T° 4i' 

Orient-sine, 

702' 

Meridian ccliptic-point, * 

3> 25® 26' 

Meridian-sine, 

1241' 

Sine of ecliptic zenith-distance, 

I2i5' 

Sine of ecliptic-altitude, 

3216' 

Divisor, 

919' 

Parallax in longitude, 

2n 55v 

add to time of true conjunction, 

25a 2V 

Time of apparent conjunction. 

270 57 ^ 


A farther repetition of the process would still yield an appreciable 
correction, but as so many errors have been involved in the preceding 
parts of the calculation as to render any exactness of result unattaina- 
ble, and as enough has been done to illustrate the method of correction 
by successive approximation and the comparative value of the results it 
yields, we stop here, and rest content with the last time obtained, as that 
of the apparent conjunction of the sun and moon, or of the middle of 
the eclipse, at Williams College. 

XIL To calculate the parallax in latitude (naii) for the middle of the 
eclipse. 

This is given us by the proportion (v. 10) • • 

3438' : 73i' 27"-7- i5 : ; i2i5' : 17' 14" S. 


in which 1215' is the sine of ecliptic zenith-distfince, as found in the last 
process, 

XIII. To calculate the moon’s latitude, and her apparent latitude, 
for the middle of the eclipse. 

We require first to find the longitude of the moon, and that of her 
node, for the moment of apparent conjunction, by adding to their lon- 
gitudes, as already found (above, IX) for the time of true conjunction, 
their motion during 2" 55^. The amount of motion is found by the pro- 
portions 


6on : 20 55^ 


■i 


720' 59" : 35' 3' 
3' ii" : 


o' 0'' 
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V.] 

Now, then, to the 


Hood’s longitude at true conjunction. 

i3® 3i' I" 

add the correction, 

35' 3" 

Moon’s longitude at apparent conjunction, 

I® 6' 4" 

Farther, from the 

ISTodelilongitude at true conjunction, 

!■ 12 ® 47 ' 55" 

deduct the correction, 

9" 

Node’s longitude at apparent conjunction, 

I* 12 ® 4?' 46" 

deduct from mooii’s lonfitude. 

IS i4® 6 ' 4" 

Moon’s distance from node, 

I® i8' i8 

Sine, 

78 ' 

Hence the proportion (ii. 57) 

3438' : 270 ' : : 78 ' ; 6 ' B" 

gives us the 


Moon’s true latitude, 

6' 8 " N. 

deduct from parallax in latitude (v. 12), 

17 ' i4" S. 

Moon’s apparent latitude, 

II' 6 "S. 

XIV. To find the amount of obscuration (^rdsa) at the moment 

apparent conjunction. 

By iv. 10 , we add to the 

Diameter of the eclipsing body, the moon, 

29' 2" 

Diameter of the eclipsed body, the sun, 

3i' to" 

Sura of diameters, 

60 ' i7" 

Half-sum of diameters. 

3o' 6" 

deduct moon’s apparent latitude, 

11 ' 6 " 

Amount of greatest obscuration, 

19 ' 0 " 


This remainder being less than the sun’s diameter, the eclipse (iv. 11 ) is 
partial only. 

XV. To determine the times of the beginning and end of the eclipse 
respcctitely. 

As the eclipse is a partial one only, we have not to calculate the times 
of the beginning and end of total obscuration ; and indeed, we may well 
suppase that the Ilincfus would never venture to calculate those times 
in a solar eclipse : it is even questionable whether the accuracy of their 
methods would justify them in ever predicting with confidence that an 
eclipse would be total. 

In the first place, we assume that the moon’s apparent latitude, as cal- 
culated for the moment of conjunction, remains unchanged during the 
whole duration of the eclipse, and calculate, b}" iv. 12-13, what would 
be, upon that assumption, the interval between the middle of the eclipse 
and either contact or separation of the disks. That is to say (iv. 12), 
from the 
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Square of sum of semi-diameters (30' 6"), 906' i" 

deduct square of moon's latitude (11' 6"), 12V i3" 

remains 782' 48" 

Square root of remainder, 27' 69" 


This result represents the distance, as rudely determined, of the o 
centres at the moments of contact and separation. To ascertain the 
corresponding interval of time, we^say (iv. 13) 

664' 7" *. 6on :: 27^ 69" . 20 Sav 


Now, then, from and to the 

Time of apparent conjunction, ayn 67^ 

subtract and add the half duration, 2” 32^ 

Beginning of eclipse, 25n 26^ 

End of eclipse, 3 on 29V 


This is as far as the operation was carried by the native calculator, 
and with data and results somewhat ditferent from those here given, 
owing to his neglect to repeat the process of determination of the par- 
allax in longitude in finding the time of apparent conjunction. Un- 
fortunately, however, the text (iv. 14-15; v. 13-17) prescribes a long 
and tedious scries of modifications and corrections of the results so far 
obtained, of whicli w'c shall proceed to perform at least enough to illus- 
trate the method of the piroeess, and the comparative importance of the 
corrections which it furnishes. 

We have first to find the longitude of the sun, moon, and node, at 
the moments thus determined us those of contact and separation ; they 
are as follows : 


Sun's long, at true conj. ( 25 *^ 2v), 
add for liis motion 


IS i 3 ® 3 i' i" 
22" 


IS i 3 ® 3 i' i" 
5 ' to" 


Sun’s long, at beg. and end of eclipse, is i 3 ® 3 k' 23 " 
add the prcces.'^ion, 20° 19' 36 " 

Sun’s distance from the vernal equinox, 2S 3 ° 5 o' 69" 
Moon's long at app. conj, 1*14® 6' 4" 

subtract and add motion in 2n 32 v, 3 o' 26" 


IS 130 36 ' II" 
20° 19' 36 " 
2S 30 55' 47'' 

IS 140 6' 4" 
3 o' 26" 


Moon’s long, at bog. and end of eebpse, i 3 ° 35 ' 38 " 

Node’s long, at app. conj , js 12® 4 ?' 46 " 

add and subtract 8" 

Node’s long, at beg. and end of eclipse, is 12° 4 ?' 54" 


IS i 4 ° 36 ' 3 o" 
IS 12° 47' 46 " 
8 " 

IS 12 ^ 747 ' * 38 " 


To find, then, the moon’s true latitude at contact and separation, we 
have 

Moon’s distance from node, 47' 44" 48' 62" 

Sine, 48' 109' 

Moon’s latitude, 3' 46" N. 8' 34" N. 

Next are calculated the moon’s parallax in latitude, and her apparent 
latitude, at the beginning and end of the eclipse, by a process of which 
the main results are the following : 
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Orient ecliptic-point, 

6* 10® ?8' 

7« 3 ^ 59' 

Sine, 

625' 

1921' 

Orient-sine, 

345' 

io63' 

Sun’s hour-angle, 

2455 p 

4279P 

Meridian ecliptic-point, 

3s 1 1® 54' 

43 iio y 

Sine of do., 

3363' 

2590' 

Zenith-distance of do., 

190 16' 

24° 53' 

Mcridian-sine, 

ii34' 

1445' 

Sine of ecliptic zenith-dU^nce, 

1128' 

1374' 

Parallax in latitude, 

16' o"S. 

19' 29" S. 

deduct true latitude, 

3’46"N. 

8' 34" N. 

Moon’s apparent lat. at beg. and end of eclipse, 1 2' i 4 " S. 

10' 55" S. 

Finally, from the 

. 


Square of sum of semi-diameters, 

906' i" 

906' i" 

deduct squares of app. latitude. 

i5o' 39 " 

119' ii" 

remain 

755' 22" 

786' 5o" 

Distance of centres in longitude. 

27' 29" 

28' 3 " 

Corresponding interval, 

2n 29V 

an 32 V 

Corrected times of beginning and end of eclipse, 25 ^ aBv 

3 on 29V 


It is evidently unnecessary to carry any farther this part of the pro- 
cess ; at the time of the eclipse, the increase of the moon’s latitude north- 
ward, and the increase of her parallax southwai’d, so nearly balance one 
another, that the additional correction yielded by a new computation 
Avould be (piite inappreciable — as, indeed, has been, in one of the tv^o 
cases, that already obtained. In making this corrective calculation we 
have not followed with exactness the directions j^iven in the commentary 
under v. 14-17. Jt is there tauglit that, after making the tirst rough 
determination of the half-duration, based upon tlie inoon’s apparent lati- 
tude at apparent conjunction, wc must turn back to the true conjunction, 
find the positions of the planets and node at intervals of the half-dura- 
tion from that point, and make these jiositions the data of oiir fiirther 
approximative processes. The text itself, as already remarked by ns 
in the notes, shows an utter and provoking want of explicitness with 
regard -to the whole matter, and may be regarded as favoring equally 
the method of the commentary, our own, or any other that might be 
devised. We liave taken our own course, then, because wc wTre 
unabje to see any sufficient reason for reverting from apparent to true 
conjunction, as directed by the commentator. 

With regard to the next steps, the language of the text is less ambigu- 
ous: it distinctly orders us to deduct from and add to the time of tmo 
conjunction (tUhyanta) the intervals found as the former and latter half- 
duration, and from the moments thus determined to compute anew, by 
a repeated process, the parallax in longitude. This 1 *^ a very laborious 
operation, and not altogether accurate, although perhaps as much so 
as any which the Hindu methods admit. As we are supposed to have 
already ascertained how far apart the two centres must be at the mo- 
ments of contact and separation, the problem is, evidently, to determine 
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at Vhat moment of time they will, allowing for the parallax in longi. 
tude, be at that distance from one another. Now as formerly, to find the 
time of apparent conjunction, we started from that of true conjunction, 
and arrived at the desired result by a series of approximative calcula- 
tions of the parallax in longitude, so now, starting from points removed 
from true conjunction by the given intervals, we shall ascertain, by a 
similar series of approximations, the times when the distances repre- 
sented by those intervals will be apparent, or the moments to which 
contact and separation of the disks will be deferred by parallax in lon- 
gitude. The results of the calculations, as made by us, are as follows : 


Time of true conjunction, 

25 n 2V 

aSn 2V 

subtract and add, 

2n 5 ^V 

20 32 V 

Times of true contact and separation, 

220 33 V 

27D 34V 

Sun’s longitude, with precession. 

2S 3 ^^ 48 ' 16" 

28 3 ° 53 ' i" 

Orient ccliptic-point, 

5s 27® 9^ 

6a 20® 27' 

Onent-sine, 

95' 

664 ' 

Meridian ecliptic-point, 

2S 25 ° 52' 

3 s 23 ® 56 ' 

Meridian-sine, 

1107' 

1226' 

Sine of ecliptic zenith-distance, 

1 1 06' 

I 203 ' 

Sino of ecliptic-altitude, 

3255 ' 

3219' 

Divisor, 

908 

918 

Moon’s longitude, 

2S 30 21' 

2S 40 21' 

Distance fiorn meridian ecliptic-point, 

22° 3 l' 

IS 19® 35 ' 

Sine, 

i 3 i 6 ' 

2617' 

Parallax in longitude, 

in 27V 

20 5 lV 

Again, we go on to correct these results by repeated calculations of 
the parallax, iii the mode which has already been sufficiently illustrated. 

Annexed are the results only : 



Times of contact and separation. 

220 33 v 

270 34V 

add correction for parallax, 

in 27V 

20 5 lV 

Times of contact and separation, once 

equated, 24n ov 

Son 25 v 

CorrCvSponding parallax, 

in 54V 

3 n 20V 

add to times first obtained, 

22n 33 v 

270 34 ^ 

Times of contact and separation, twice equated, 24*1 27V 

3 on 54 v 

Corresponding parallax, 

2n 2V 

3 o* 24V 


Without taking the trouble to cany the calculations any farther, %ve 
may accept these ns the jinally determined ^ allies of the parallax in 
longitude at the times of ajiparcnt contact and separation. Then, 
by V. 10 , 


Parallax in longitude at contact and separation. 

20 

2 V 

30 

24v 

do. at apparent conjunction, 

20 

55V 

20 

55v 

Difference of parallaxes, 


53V 


29V 

add to former and latter mean half-duration. 

20 

29V 

20 

32V 

True former and latter half duration, 

30 

22V 

3n 

IV 

subtract and add from and to time of app. conj., 

270 

57V 

270 

57^ 

Times of apparent contact and separation, 

240 

35v 

3oo 

58v 
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The calculation of the elements of the eclipse is thus completed. 
For the purpose, however, of illustrating the rules of the text (iv. 18-21) 
for determining, in the case of a solar eclipse, the amount of obscura- 
tion at any given moment during the continuance of the eclipse, we add 
also the following process : 

XVI. To find the amount of obscuration of the sun, 2^ 38^ after 
first contact. 

We make choice of this time, wl^ich is equivalent to 2’7" 18^ after sun- 
rise, because the data for finding the parallax in latitude at the moment 
have already been calculated (see above, XI)*. By iv. 18, from the 
True former half-duration {sphuta spar^aithityardha), 3« 22 v 

deduct the given interval, 2 n 38v 

Interval to apparent conjunction {madhyagrahana\ 44^ 

To reduce this interval in time to distance in longitude of the centres, 
Aie say (iv. 18) 

6on : 664' 7" : : 44^^ : 8' 7" 

This, then, would be the interval in longitude betw'een the two centres 
at the given moment, if there were no change of the moon’s parallax 
in longitude during the eclipse, or if the moon actually gained in 
2“ 29^, instead of in 3*^ 22^^, the dist^ce intervening between her centre 
and the sun’s at the moment of first contact. That, however, being 
not the case, we must reduce the result thus found in the ratio of 
3" 22^^ to 2“ 29^, or of the true to the mean half-duration. That is to 
say (iv. 19), 

3n 22V : 2n 29V : : 8' 7'' : 5' 59" 

and this result, 5' 59'', is the true distance of the two centres in longi- 
tude, 27*'13v after sunrise. 

A briefer and more obvious method of obtaining the quantity in 
question would have been to make a proportion as follows : if, at the 
time of the eclipse, the moon gains upon the sun 27' 29" in 3“ 22^, 
what will she gain during 44^ ? or 

3n 22V ; 27' 29" :: 44''^ : 5' 69" 

Upon computation, we find the 


Moon’s parallax in latitude, 27“ 18v after sunrise. 

16 ' 

5i" S. 

MoCn’s true latitude, 

5' 

25" y. 

Moon’s apparent latitude. 

’77' 


Its square, 

i3o' 

43" 

Square of distance in longitude (5' 69"), 

35' 

59 " 

Their sum (iv. 20 ), 

166'" 

1 ^' 

Actual distance of centres, 

12 ' 

54" 

deduct from sum of semi-diameters, 

3o' 

6 " 

Amount of obscuration at given time. 

17 ' 

12 " 


If it were desired to project the eclipse, we should now have to cal- 
culate (by iv. 24-25) the deflection (yalana) for the moments of contact, 
conjunction, and separation, and likewise (by iv. 26) the scale of projec- 
tion. As we do not, however, intend to present here a projection, and as 
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the subject of the deflection has been sufflciently illustrated already, in 
the notes upon the text and in the calculation of the lunar eclipse, we re- 
gard it as unnecessaiy to go through wdth the labor required for making 
the computations in question. Finally, we annex, as in the case of the 
lunar eclipse fomiorly calculated, a summary comparison of the princi- 
pal results of the Hindu processes with the elements of the eclipse in 
question as determined bv Frof. Coffin, in his work referred to above, 
lit must be borne in mind, however, that, owing to the faulty manner in 
which many of the computations of the native astronomer have been 
made, the comparison is not entirely trustworthy ; a more careful adhe- 
tlie methods of the Siddhanta would have given somewhat 
differHit results : in the case of the daily motions of the sun and moon, 
the true calculations, as perfonned by us (see p. 452), give more correct 
values; in other instances, the contrary might perhaps have been the 
case. 


Sui ^ a-Siddh&uta. 

Prof Coffin. 

Hindu error. 

Time of true conjunction in longitude, 

3h 3om 

3h 56m 

- 

yh 26m 

Sun’s and moon’s longitude, 

5o' 37" 

65° 12' 37 " 

— 

1° 22' 

AIooii’h distance fioin node, 

43' 6" 

4° 12' 22" 

- 

3° 29' 16" 

Sun’s daily motion in longitude, 

56' 5?" 

57 ' 45" 

- 

53" 

Moon’s do. do. 

•19° o' 59" 

12° 7' 12" 

- 

6' i3" 

Sun’s apparent diameter, 

3i' 10 " 

3i' 37 " 

- 

27" 

Moon’s do. do. 

29' 2" 

29' 45" 

— 

43" 

Time of apparent conjunction, 

3h 4otn 

5b 32n» 

— 

ih Sam 

Parallax in longitude, in time, 

ih lom 

ih 36m 

— 

ai6m 

Amount of greatest obscuration, 

19' 

3o' 59" 

— 

II' 59 " 

Time of fiibt contact, 

3b aonm 

4^ l5m 

— 

ib 55m 

Time of bcpanition, 

4b 5o*n 

6b 38m 

— 

lb 48m 

Duration of eclipse, 

2b 3om 

2b 23m 

+ 



90. pp. .‘327-1544. Fruf. Weber, of Berlin, has favored us in a pri- 
vate communication with a number of additional synonyms of the names 
of the asterisins, {lcri\ed from the literature of the Brahmana period. 

AIvga<;iras, the litth of the series, is also stylc«l andhakd, “the blind,” 
apparently from its diiniicsi, ; dry/i'd, honorable, worthy;” invakety of 
douhtful meaning : tins latter ejuthet is also found in some manuscripts 
of the Amarako(;a, as \arK)us reading for ilvaldj which is there ex- 
pressly declared (I. i. 2. 25) to designate the stars in the head of the 
antelope. 

Ardrfi, the sixth asterisni, is called bdhu, arm." Taking this name 
in connection with that of the preceding group, it seems probable that 
the Hindus figured to tlicmselves the conspicuous constellation Orion 
as a running antelope, of which «, y, and x mark the feet: «, then, is 
the left fore foot, or arm. Fcrliaps the name Alrgavyadha, “ antelope- 
hunter,” given to the neighboring Sirius (viii. 10), is connected wdth the 
same fancy. 

The Alaghfis are called in a hymn of the last book of the Rig-Veda 
(x, 85. 13) aghds: the w'ord means literally “evil, base, sinful,” and its 
application to one of the asterisins ib so strange that, if not found else- 
where, we should be inclined to conjecture a corrupted reading. 
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%iii. D.] 

Phalguni, or the Phal^nis, forming the eleventh and twelfth groups, 
are styled also arjunt^ “bright, shining” 

fravana, the tw'enty-third asterism, receives the name apvaitha^ which 
is properly that of a tree, the Ficus religiosa ; the reason of the appella- 
tion is altogether obscure. 

Bh^drapad^, the last double asterii^rn, is called praiiskfMna, “stand, 
support,” in evident allusion to the disposition of the four bright stars 
which compose it, like the four feet oT a stand, ta.bfe, bedstead, or the' like. 

27 . p. 344. Wc offer herewith the stellar chart to which reference 
w'as made in the note on p. 349, and which is intended to illustrate the 
positions and mutual relations of the Hindu nakshatras^ the Arab 
mandzil al-kamar; and the Chinese sku. Wc add a brief explanation 
of the manner in which it has been constructed, and tlic form in which 
it is presented. 

The form of the map is that of a plane projection, having the ecliptic 
as its central line. It w'ould have better illustrated the Hindu method 
of defining the positions of the junction-stars, and the errors of the po- 
sitions as defined by them, if the equator of A. D. 560, instead of the 
ecliptic, had been made the central line of the projection. This, how- 
ever, would have involved the necessity of calculating tlic right asccn- 
sioiifcand declination of every star laid down, a labor which we were not 
willing to undertake. Moreover, the ecliptic is, in fact, the profier cen- 
tral line along which the groups of the Hindu and Arab s^ stems, at 
least, %re arranged, and the form given to the chart also facilitates the 
laying down of the equator of B. C. 2350, which we desired to add, for 
the purpose of enabling our readers to judge in a more enlightened 
manner of the plausibility of M. Biot’s views respecting the origin of 
the Chinese system : it is drawn wdth a broken line, wdiilc the e(jiiatoy 
of A. D. 560 is also represented, by an entire line. As the zone of the 
heavens represented is, in the main, that bordering the ecliptic, the dis- 
tances and the configuration of the stars ai(i altered and distorted by 
the plane projection to only a very slight degree, not enough to be of any 
account in a merely illustrative chart, such as this is. As a general rule, 
we have laid down all the stars of the first four m^agnitudes which are 
situated near the ecliptic, or in that part of the heavens through which 
the line of the asterisms passes; stars of the fourth to fifth magnitude 
are alscf in many cases added ; .smaller ones are noted only when they 
enter into the groups of the several systems, or wdion there were other 
special reasons for introducing them. The positions are in all cases 
taken from Flamsteed’s Catalogue, and the magnitudes arc also for the 
most part from the same authority : in many individual cases, however, 
we have followed other authorities. We have endeavored so to mark 
the members of the three different series that these may readily be 
traced across the map; but, to as^sure and facilitate the comparison, we 
also place upon the page opposite it a conspectus of the uomcnclature, 
constitution, and correspondence of the three systems, referring to 
pages 327-344 for a fuller discussiomof these matters, and an exposition 
of what is certain, and what more or less hypothetical, or exposed to* 
doubt, with regard to them. 
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liiodtt atUr{«9i.*' * 

^ Arab tnantil. 

Chineia 

I. A^yint 

1. ash'Stgira^. * 

27. Lett. 

^ and 7 Arietis. 

pTipd 7 Arictia. 

P AiletK 

a. Bbara^t » 

2. al-BuUin. 

28. Qei. 

S5, 3%Atid41Arictls. 

i ^ 85, 89 and dl^rfctis. 

85 Arietis. 

3. KrttikA ^ , 

3. ath-ThuraiyA. 

I . Mao. ^ 

u^uri^^tc. (Pleiades). 

n Tauri etc. (Pleiades). 


4. Rphii^l , 

4> ad-DabarAn. 

2. Pi.’ 

a, 7, a, £ Tauri. ^ 

a, 3/7, 6 y £ Tauri. 

£ Tauri. ■ 

5. Mfga^iras. 

5. al-Hak'ab. 

3. Tse. 

(p2 Orionis. 

X, <pi, <p» Orionis, 

X Oriqnis. 

6. Ardii , 

6. al-Han'ah. 

4* Tsan. 

fiJOrionis. 

^ 7j ^ Gcminorum. 

6 Orionis. 

7. PunarvMu. 

7. adb-DhirA\ 

* 5. Tsing. 

p, a Geniinorum. 

p, a Gcminorum. v 

fjt Geminoruiu, 

8. Pushya. 

8. an-Nathrab. 

6. Kuei. 

S, a^ 7 Cancri. 

7 , 5 Cancri, and Pwes^e. 

Cancri. 

9. * 

9. aLTarf. 

7. Lieu. 

e, a, O', T), f Uy(lr;e. 

f Cancri, x Leonis. 

6 Hydrae, 

10. Maghd. 

10. aj-Jabhab. 

8. Sing. 

a» V% ^ a, « Leonls. 

0, Vy 7, C Leonis. 

a Hydrae. 

«i. PdrTa-Ptialguni. 

II. aZ'Zubrab. 

V 9. Chang. 

a,^ Leonis. 

5 , S' Leonis. 

yi Hydrae. 

la.^ Ultara-Phalgunl. 

2 2. as-Sarfah. 

10. Y. 

3, 93 Leonis. 

p Leonis. 

a Crateris. 

i 3 ,y,Ha 8 ta. 

1 3. al-Auwa’. 

11. Chin. 

a, 7, £, a, P C^rvi. 

P, T», 7, 5, £ Virginis. 

7 Corvl 

l4« Citrd. 

1 4* as-Simfik. 

12. Kio.' ^ 

' ; a Virginis. 

a Virginis. 

a Virg;)iiiB. 

1 5 . Svdti. 

1 5. al-Gbafr. ' 

1 3 . Kang. 

a Bootie. 

», X, A Virginis. 

'"i X Virginis. 

16. Vi^dkhd, 

16. az-ZubAnAn. 

14. Ti. 

>, % a Librae. 

0, p Librae. 

a* Librae. 

17. AnurAdhd. 

17- ablklil. 

1 5. Fang. 

a, p, TT Scorplonis, 

P, 6 y V Scorpionls. t 

* V Scorpionis. 

18. dyeshtl^ft. 

18. al-Kalb 

16. Sin. 

0, 0-, T Scorpionia. 

a Scorpionis. 

0- Scorpionis. 

19. Mdla. * 

.19. ash-Shaiilah. 

17. Uei. 

u, 1, 3, Ti, |i, £ Scorp. 

X, V Scorpionis. 

ijfi Sca^pionis. 

20. Pilrva-Aabddhd, 

20. an-Na’Aim. 

18. Ki. 

a, e Sagittal ii. 

7^t <r» <r* T, ( Sagittarii. 72 Sdjgittarii. 

22. Uttara Ashddhd. 

2 1 al-Baldah 

19, Teu. ^ 

Cy i Sagittani. 

N. of V Sagittarii 

(p Sagittarii. 

22. Abhijit. 

22. Sa’d adh-Dbiibih. 

20. Nieu. 

a, t, i Lyr». 

A, p Capricorni. 

P Capricorni. 

23. ^rava^a. 

23. Sa’d Bula’. 

21. Niv 

^ Pt 7 Aqftila?. 

c, Hy V Aquarii. 

£ Aquarii. 

24. ^raviblillid. 

24. Sa’d as-Su’dd. 

22. Hill. 

p, a, % a DelphlnL 

P, ^ Aquarii. 

p Aquarii 

25. 9a*^abhi8haj. 

25. Sa’d al-Akbbiyab. 

23. Goei. 

X Aquaril etc. 

0, 7, Tj Aquarii. 

a Aquarii. 

26. POrva-BhAdrapad^. 

26. al-Fargh al-Mukdim, 

24. Che. 

a, p Pegasi. 

^ a*, p Pegasi. 

a Pfigasi. 

27. Uttara- Bhddrapadl 

37. al-Fargh al-Mukhir. 

25. Pi. \ 

* 7 Pegasi, a Aiidromedsai 

7 Ptigasi, a Andromedse. 

7 Pegasi 

38. Eerati. 

38. Batn al-Hut. 

26. Koei 

( Piscium, etc. ^ 

P Andromedne, etc. 

^ Audromcdae. 
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p. 351. AYc have perhaps expressed ourselves iu a inanuer liable 
to niiiscoustructioii as to tlie want of reason or authority for g^^ing to 
the ^jiterisms the name of “ lunar upansioiis,” “ houses of the moon,” and 
the lite. AYe woiil<I by no meani'be understood as denying that in the 
Hindu science, especially its older forms, and in the Hindu mythology, 
they are brought into particular and conspicuous relations A\iih the 
rnoon. Indeed, bother they were oj*iginalIy selected and established with 
reference to .the moon’s daily pre.gress along the ecliptic, as has been, 
until lately, the universal opinion, or whether 'we arc to believe with M. 
Biot that they had m the first instance nothing to do with the moon, 
and only came by chance to coincide in number with tlie da}s of her 
sidereal rex elution — it is at any rate altogether piubable that to the 
Hindu apprehension this coincidence formed the basis of the systen^i, 
AA’e may exen conclude, from the fact that the ast(*risms are so fre- 
quently spoken of in the early literature of the lhahmana period, 
xvliile nevertheless there is no distinct mention of the planets until later 
(Weber, Ind. Lit., p. 222), that for a long time tlie Hindus mustliaxo 
confined their attention and observations to the knu and moon, paying 
no heed to the lesser planets: arid )et w-e cannot rcgaid it as 111 any 
degree probable — hardly as possible, even— that any nation or people 
could establish a system of zodiacal asterisms xvithout discovering and 
taking note of the planets ; or that such a system conld have been conn 
miinioated to, and applied by, tlie Hindus, xvilhout a recognition on 
their part of those conspicuous and cver-moxing stars* ]t max tairJy be 
claimed, th,en, that tlie asterihins, as a Hindu institution, are an origin- 
ally lunar division of the zodiac; but we object none the less to their 
being styled ^Muiiar inarisious,” or called by any cijnixalcnt it^me ; be- 
cause, 111 the first place, the Hindus themselves have given thcm'no name 
denoting a special relation to the moon, and no name signifying “house, 
mansion, station,” or anything of tlie kind; and because, in the second 
place, as soon and as far as the Hindu astronomy extended itself beyond 
Us limitation to obserxations of the moon, Just so fin* and so soon did 
it employ the system of asterisms as a general method of division -of 
the ecliptic; so that finallx, as ]>ointed out by us abox e, the asterisms 
haxe come to he dixcsted, in the ]>roperly aslrononncal literature of 
India, of all special connection with the muon. AVitli almost the same 
propriety might wo call tin* Hindu signs “liini-solar mansipus’’’ — since 
they^ are, by origin, the parts of the ecliptic occupied by the sun during 
each successive .synodical rexolution of the moon — as deiiornihate the 
nakshatras of the Siddhantas “ lunar mansions.” 

29, p. 353. AA’^e should liav^j mentioned farther, that an additional 
inducement — and one, probably, of no small xveight — to the reduction of 
the number of asteiinns from twenty-eight to twent}w*vcn, is tpj be 
recognized in the fact that the time of the moon’s sidereal revolution in 
days, though intermediate bctxvcen the txvo numbers, is yet decider] ly 
nearer to txventy-scxen, exceeding it by less than a tliird. M. Biot 
migb^ even claim with some reason that the choice of the number 
twenty-eight tended to prove tlie whole system not a lunar one by 
origin: yet it might be replied that, the time of revolution being dis- 
tinctly more than txventy-seven daxs, the larger number was fully admis- 
\OL. VI, • CO 
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Bible, and that it was also in some respects preferable, as being one that 
could be halved and quartered. 

dO. p. 417. In bringing this work to a close, we deem it advisable 
to present, in a summary manner, but more distinctly and connectedly 
than could properly be clone in the notes upon the text, our conclusions 
as to certain points in the history of the S^irya-Siddhanta, and of the 
astronomical science wliich it repre^nts. 

In the first place, Bentley’s determination of the age of the treatise 
we conceive to be altogether set aside l)y the considerations which we 
have adduced against it (note to i. 29-34) ; there is no reasonable 
ground for questioning that the Surya-Siddhanta is, as the Hindus have 
long believed it to be, one of the most ancient and original of the works 
which present their modern astronomical science. How far the text of 
which the translation has been given above is identical in substance and 
extent with that of the original Shrya-Siddli^-nta, is another question, 
and one not eas} to solve. That it is not precisely the same is evident 
enough. Even the modern manuscripts differ from one another in sin- 
gle readings, in details of arrangement, in added or omitted verses. A 
comparison of the texts adopted and established by the different com- 
mentators would be liighly interesting, as carrying the history of the 
treatise a stej) fartlicr hack ; but to us only one commentary is accessi- 
ble, nor do wo find anywhere any notices respecting the versions given 
by the others: m the absence of such, wc may conclude that all pre- 
sent substantially the same text, and so are alike posterior to the model- 
ling of the work into its present form and with its present contents. 
But the indications of addition and interpolation, which wc have had in 
so many cases to point out in onr notes, are sometimes too telling to be 
misinterpreted. Farther than this we may not at present go : any de- 
tailed discussion of the subject must remain unsatisfactory, until a fuller 
acquaintance wdth other of the ancient treatise*?, and a more careful 
comparison of tbcm with one another, shall throw upon it new’ light. 
A point of *^pecial mterest connected wnth it is wlicther the* elements of 
mean motions of the ]>lanet8 do actually date from about the time 
pointed out by Beiitlc\ ’s calculations. With regard to thi3?*'Ve are far 
from being confident; but wc do not regard it as impossible, or even as 
very improbable, that those elements as presented b} our text, have 
been the same from the beglnniug, iic\cr ha^iuix undergone correction 
nntil the application of the htja, about A. D. 1500 (p. 163 etc.). And 
the date of that correction is calculated at least to suggest the suspicion 
that Muslim science may ha\c had something to do with it. That 
obsen^ation, and the im}U'o\ement of their system by deductions from 
obseiwation, were ever matters of such serious earnest with the Hindus 
that they should have been led to make such amendments independ- 
ently, is yet to be proved. The most important alteration of which 
an) thing like direct proof is furnished is that which concerns the pre- 
cession of the equinoxes (note to ni. 9-12) ; and even here wc would 
not undertake to say confidently what is the conclusion to be drawn. 
All such inquiries must remain conjectural, mere gropings in the twi- 
light, until the position of the Sur\a-SiddhAnta in the Siddh^nta litera- 
jLure shall be better understood. What has gn eu it so much greater 
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prominence and popularity than are enjoyed by the other works of its 
class, or from what period its preeminence dates, is imknowm. There 
are treatises, like the ^^kalya-Sanhit^ (add. note 1), which agree with 
it in all essential features ; there are yet others, like the Soma and Va- 
sislitha Siddh^ntas, which arc said (add. note 6) to vary little from it : 
whether any one among them all is original — and ii any, which — 
whether in each case the relation i* one of co-ordination or of subordi- 
nation — wc must be content for the time to be ignorant. 

One thing, however, is certain : underneath whatever variety may 
characterize the separate treatises, there exists a fundamental unity ; 
their differences are of secondary importance as compared with their 
resemblances; they all represent essentially a single system. And this 
by no means in the same sense in which till modern astronomical w^orks 
may be said to represent a single system. For the lliiuln system is not 
one of nature ; it is not even a peculiar nietliod of viewing and inter- 
preting nature, from which, after it had once been devised hy some con- 
trolling intellect, others had not the force and originality to deviate: it 
is a thoroughly artificial structure, full of arbitrary assumptions, of ab- 
surdities even, which have no foundation in nature, and could be in- 
vented by one as well as another. AVe need only to refer, as instances, 
to tlic frame-work of monstrous chronological periods (i. 14-23) — to 
the common epoch of the commencement of the Iron Age (note to i. 
20-34), with its exact or nearly exact (add. note 6) conjunction of all 
the planets — to the form of statement of the mean motions, yielding 
recurring conjunctions, at longer or shorter intervals — to the assninp^ 
tiou of a starting-point for the planets from at or near CFiscium (note 
to i. 27) — to the revolutions of the apsides and nodes of the planets 
(i. 41-44) — to the double system of epicycles (ii. 34-38) — to the deter- 
mination of the planetary orbits (xli. 80-90), etc., etc. These are plain 
indications that the Hindu science emanated from one centre; that it 
was the elaboration of a perio<l and of a school, if not of a single mas- 
ter, who had power enough to impose liis idiosyncracy upon the science 
of a whole nation. The (piestion, then, of the comparative antiquity 
of single treatises is lost in the higher interest of the iiujuiry — when, 
'where, and under what iiiflaence originated the system which they all 
agree in representing? 

What our opinions arc upon these points ivill not ho a matlcr of 
doubt with any one ’v\dio may have carefully looked through the jircccd- 
ing pages, although they have nowhere been explicitly stated. We re- 
gard the Hindu science as an offshoot from the (ireek, jilanted not far 
from the commencement of the Christian era, and attaining its fully de- 
veloped form in the course of the fifth and sixth centuries. The grounds 
of this opinion 'we will proceed briefly to state. 

In considering such a question, it is fair to take first into account the 
general probabilities of tlic case. And there can he no question that, 
from what we know in other respects of tlie chara(‘ter and tendencies 
of the Hindu mind, we should not at all look to find the Hindus in pos- 
session of an astronomical science containing so much of tmth. They 
have been from the beginning distinguished by a remarkable inaptitude 
and disinclination to observe, to collect facts, to record, to make indue- 
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live investigations.* The old belief under the influence of which Bailly 
could form his strange theories — the belief in the immense antiquity of 
the Indian people, and its immemorial possession of a highly developed 
civilization — the belief that India was the cradle of language, myth- 
ology, arts, sciences, and religions — has long since been proved an error. 
It is now well known that Hindu culture cannot pretend to a remoter 
origin than 2000 B. C., and that, tliDugh marked by striking and emi- 
nent traits of intellect and character^ •the Hindus have ever been weak 
in positive science; metaphysics and grammar — with, perhaps, algebra 
and arithmetic, to tlicm the mechanical part of mathematical science — 
being the only branches of knowledge in which they have independently 
won honorable distinction. That astronomy would come to constitute 
an exception to the general rule in this respect, there is no antecedent 
ground for supposing. The infrequency of references to the stars in 
the early Sanskrit literature, the late date of the earliest mention of the 
planets, prove that there was no special impulse leading the nation to 
devote itself to stinlying the movements of the heavenly bodies. All 
evidence goes to show that the Hindus, even after they had derived 
from abroad (p. 348) a systematic division of the ecliptic, limited their 
attention to the two cliief luminaries, the sun and moon, and contented 
themselves with establishing a method of maintaining the concordance 
of the solar year with the order of the lunar months. If, then, at a later 
period, wc find them in possession of a full astronomy of the solar sys- 
tem, our first impulse is to inquire, whence did they obtain it? A 
closer inspection does not tend to inspire us with confidence in it as of 
Hindu origin, Wc find it, to be sure, thoroughly Hindu in its external 
form, wearing many strange and fantastic features which are to be at 
once recognized as of native Indian growth ; but we find it also to con- 
tain ranch true science, which could only be derived from a profound 
and long-continued study of nature. The whole system, in short, may 
be divided into two portions, whereof the one contains truth so success- 
fully deduced that only the Greeks, among all other ancient nations, can 
show anything worthy to be compared with it ; the other, the frame- 
work in which that truth is set, composed of arbitrary assumptions and 
absurd imaginings, wliich betray a close connection with the fictitious 
cosmogonies and geographies of the philosophical and Puranic literature 
of India, The question presses itself, then, strongly upon us, whether 
these two portion*^ can possibly have the same origin : whether the sci- 
entific habit of mind which could le;id to the discovery of the one is 
compatible with those traits which would permit its admixture with the 
other. But most especially, could a system founded — as this, if origi- 
nal, must have been — upon sagacious, accurate, and protracted observa- 
tion of the heavenly bodies, so entirely ignore the ground-work upon 
which it rested, and refuse and deny all possibility of future improve- 
ment by like means, as does this Hindu system, in w^hose text-books 
appears no record of an observation, and no confessed deduction from 
observations; in which the astronomer is remanded to his text-book as 
the sole and sufiiicient source of knowledge, nor ever taught or coun- 
selled to study the heavens except for the purpose of determining his 
loDgilude, his latitude, and the local time ? Surely, we have a right to 
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say that the system, in its form as laid before us, must come from an- 
other people or another generation than that which laid its scientific 
foundation ; that it must be the work of a race wdiich either had never 
known, or had had time to forget, the observing habits and the induc- 
tive methods of those who gave it origin. But the hypothesis that an 
earlier generation in India itself performed the labors of which the later 
system-makers reaped the fruit, is well-nigh excluded by the absence, 
already referred to, of all evidence, in the more ancient literature of 
deep astronomical investigation: the other alternative, of derivation 
from a foreign source, remains, if not the only possible, at least the only 
probable one. We come, then, next to consider the direct evidences of 
a Greek origin. 

First in importance among these is the system of epicycles for repre- 
senting the movement, and calculating the positions, of the planets. 
This, the cardinal featupe in both systems, is (ii. 34-45) essentially alike 
and the same in both. Now, notwithstanding the fact that such second- 
ary circles do in fact represent, to a certain degree, true quantities in 
nature, there is yet too much that is strange and arbitrary in them to 
leave any probability to the supposition that two nations could have de- 
vised them inclepeuclently. But there are sufficient grounds for believ- 
ing the Greeks to have actually created their own system, bringing it 
by successive steps of elaboration to the form in w^hich Ptolemy finally 
presents it. In the history of the science among the Greeks, everytliing 
is clear and open ; they tell us what they owed to the FIgyptians, what 
to tlic Chaldeans: we trace the conceptions which were the germs of 
their scheme of epicycles, the observations on which it was based, the 
inductive and deductive methods by which it was w^orked out and estab- 
lished, In the Hindu astronomy, on the other hand, all is groundless 
assumption and absurd pretense : we find, as basis for the system, neither 
the conceptions — for these arc directly or impliedly denied or ignored 
— nor the observations — for not a mention of an actual observation is 
anywhere to be discovered — nor the methods : the whole is gravely put 
forth as a complete and perfect fiibric, of divine origin and immemorial 
antiquity. On the agreement of the two sciences in point of numerical 
data we will not lay any stress, since it might well enough bo supposed 
that two nations, if once set upon the same track toward the discovery 
of truth, would arrive independently at so near an accordance with na- 
ture and with one another. We will look for other evidences, of a less 
ambiguous character, to sustain our main argument. The division of 
the circle, into signs, degrees, minutes, and seconds, is the same in both 
systems, and, being the foundation on which all niirnerical measurements 
and calculations are made, is an essential and integral part of both. 
Now the names of the first subdivisions, the signs, are the same in 
Greece and in India (see note to i. 58) : but with the Greeks they belong 
to certain fixed arcs of the ecliptic, being derived from the constellations 
occupying those arcs ; wdth the Hindus they are applied to successive 
arcs of 30®, counted from any point that may be chosen : this is an un- 
ambiguous indication that the latter have borrowed them, and for^tten 
^ or neglected their original significance. But farther, the ordinary Hindu 
name of that division of the circle which is in most frequent use, the 
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minute, is no Sanskrit word, but taken directly from the Greek, being 
liptd.^ vihich is Xentdi^* Again, the planets are ordinarily named in the 
Siddblintas in the order in which they succeed one another as regents 
of the days of the week ; and not only has it been shown above that 
the week is no original Hindu institution, but it has even appeared that, 
on tracing it to its very foundation, we find there another Greek word, 
represented by hord. Once mare, in the cardinal operation of find- 
ing by means of the system of epicycles the true place of a planet, we 
see that one of the most important data, the mean anomaly, is called 
by another name of Greek origin, namely kendra, which is xitfrgov. 
These three words, occurring where they do, not upon the outskirts of 
the Hindu science, but in its very centre and citadel, amount of them- 
selves almost to full proof of its Greek origin : taken in connection with 
the other concurrent evidences, they form an argument which can nei- 
ther be set aside nor refuted. Of those other •evidences, we will only 
mention farther here that Hindu treatises and commentaries of an early 
date often refer to the yavanas^ “Greeks” or “westerners,” and to ya- 
vandedryds, “ the (rreek (or western) teachers,” as authorities on astro- 
nomical subjects — that astronomical treatises are found bearing names 
which come more or less distinctly from the West (note to i. 4-6) — and 
that floating traditions are met with, to the effect that some of the 
Siddh^iutas were revealed to their human promulgators in Romaka-city, 
that is to say, at Rome. Farther witness to the same truth, deducible 
from other coincidences of the two systems, we pass unnoticed here, 
since it is not our object to discuss the question exhaustively, but only 
to bring forward the main grounds of our opinions. 

The question next arises, when, and in what manner the knowledge of 
astronomy was connnunicated from Greece to India. In reply to this, 
only probabilities offer themselves, yet in some poipts the indications 
are pretty distinct. It is, in our own view, altogether likely that the 
science came in connection with the lively commerce which, during the 
first centuries of our era, was carried on by sea between Alexandria, as 
the port and mart of Rome, and the western coast of India. Two con- 
siderations especially favor this supposition : first, that the chief site of 
the Hindu science is found to be the city which lay nearest to the route 
of that commerce (note to i. 62) : secondly, that Rome is the only west- 
ern city or country which is distinctly mentioned in the astronomical 
geography (xii. 39), and the one with which, as above noticed, the astro- 
nomical traditions connect themselves. Had the Hindus derived their 
knowledge overland, through the Syrian, Persian, and Bactrian king- 
doms which stood under Greek government, or in which Greek influence 
was predominant, and Greek culture known and prized, the name of 
Rome would have been vastly less likely to stand forth with such promi- 
nence, and the capitals of Hindustan proper would more probably have 
been the cradles of the new science. The absence from the Hindu 
system of any of the improvements introduced by Ptolemy into that of 
tte Greeks (note to ii. 43-46) tends strongly to prove that the transmis- 
sion of the principal groundwork of the former took place before his 
time : nor Qan we think it likely that the numerical elements adopted | 
by the Hindus would Vary so much as in many cases they are found to 
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<]o from those of the Syntaxis, if the latter had been already in existence, 
and acknowledged as the principal and most anthoritative exponent of 
Greek astronomy. Whether the information was transmitted through 
the medium of Hindus who visited the Mediterranean, or of learned 
Greeks who made the voyage to India, or by the translation of Greek 
treatises, or by what other methods, we would not at present even offer 
a conjecture ; and the point is one of only subordinate consequence. 

Whatever may have been the da.e of the first communication of the 
elements out of which the Hindu system was elaborated, there is good 
reason to suppose that its final reduction to its present form did not 
take place until some time during the fifth and sixth centuries. That 
period is distinctly pointed out by the choice of the equinox of A. B. 
570 as the initial and principal point of the fixed sphere (note to i. 271 
by the definition of position of the junction-stars of the asterisms (p. 355), 
and by the Hindu traditions which refer to that time the names of 
greatest prominence and authority in the early history of the science. 
It is evident that the elaboration of the system must have been a work 
of time, probably of many generations : what w’cre the forms which it 
^\ore in the interval wc do not know; here, as in many other depart- 
ments of the Hindu literature, all record of the steps of development 
appears to be lost, only the final and fully formed product being pre- 
served and transmitted to us : yet more light upon this point may still 
be Loped for, from the careful examination of all documents now ac- 
cessible, or of such as may hereafter be discovered. The process of 
assimilation and adaptation to Hindu conceptions and Hindu methods 
vas thoroughly and completely performed. Among the changes of 
method introduced, the most useful and important was the substitution 
of sines for chords (p. 200) ; the general substitution of an arithmetical 
for a geometrical form also deserves particular notice. That no great 
amount of geometrical science is implied in any part of the system, is 
very evident : it is distinguished by the constant and dexterous applica- 
tion of a few simple principles : the equality of the square of the hy- 
pothenuse to the sum of the squares of the base and perpendicular — the 
comparison of similar right-angled triangles — the formation and com- 
bination of proportions, the rule of three — are the characteristic features 
of the early Hindu mathematical knowledge, as displayed in the Surya- 
Siddh5nta. Of other treatises, of an earlier or later period, as tliosc of 
Brahmagupta and BhAskara, which (see Colebrooke’s Hindu Algebra) 
give evidence of knowledge more profound in arithmetic and algebra, 
we cannot at present speak; but we hope at some future time to be able 
to revert to the subject of the Hindu astronomy, in connection with 
these or other of the text-books by which it is represented. 

Rev. Mr. Burgess, having placed his translation and notes in the 
hands of the Committee of Publication for farther^laboration, has verjr 
liberally allowed them entire freedom in their work, even where their 
deductions, and the views they expressed, did not accord with his own 
opinions. The most important point at issue between us is that dis- 
cussed in the next preceding pj^es, or the originality of the Hindu 
astronomy ; upon this, then, he is desirous of expressing independently 
his dissenting views, as in the following note. 
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CoKCLUDiNG Note by the Translator, 

It may not-be improper for me to state, in a closing note, that I bad 
prepared a somewhat extended and elaborate essay on the history of 
astronomy among the Hindus, to be published in connection with the 
preceding translation. But the length of this essay is such — the subject 
matter of it not being material to the illustration of the Siddh^Lnta, and 
the translation and notes having already occupied so much space — that 
it was not thought advisable to insert it here. • 

Yet as my investigations have led me to adopt opinions on some 
points differing from those advanced by Prof. Whitney in his very valu- 
able additions to the notes upon the translation, truth and consistency 
seem to require rnc to present at least a brief summary of the results at 
which I arrived in that essay in reference to the points in question. By 
so doing, I free myself from any embarrassment under which 1 should 
labor, if hereafter — as I now intend — I shall T^isli to express the 
grounds for my opinions on these points, in this Journal or elsewhere. 

The points to which I allude be^w upon the claims of tlie Hindus to 
the honor of original invention and discovery in astronomical science — 
especially, their claims to such an honor in comparison with the Greeks. 

Prof. AVhitney seems to hold the opinion, that the Hindus derived 
their astronomy and astrology almost bodily from the Greeks — and 
that what they did not borrow from the Greeks, they derived from other 
people, as tlie Arabians, Chaldcan»s and Chinese (sec pp. 178, 348, 850, 
et al.). I think he doCvS not give the Hindus the credit due to them, 
and awards to the Greeks more credit than they are justly entitled to. 
In advancing tliis opinion, however, I admit that the Greeks, at a later 
period, were the more successful cultivators of astronomical science. 
There is nothing among the Hindu treatises that can coQipare with the 
great Syntaxis of lUolemy. And yet, from the light 1 now have, I 
must think the Hindus original in regard to most of the elementary 
facts and principles of astronomy as found in their systems, and for the 
most part also in their cultivation of the science ; and that the Greeks 
borrowed from them, or from an intermediate secondary source, to 
which these facts and principles had come from India. I might perhaps 
so far modify this statement as to admit the supposition that neither 
Greeks nor Hindus borrowed the one from the other, but both from a 
common source. But witli my present knowledge, 1 cannot concur in 
the opinion that the Hindus are, to any great extent, indebted to the 
Greeks for their astronoiTi\, or that the latter have any w^ell grounded 
claims to the honor of originality in regard to those elementary facts 
and principles of astronomical science which arc common to their own 
and other ancient systems, and which arc of such a nature as indicates 
for them a single origin, and a transmission from one system to another. 
For the sake of cleaftess, it is w'cll that I should state more specifically 
a^ew of the more important facts and principles that come under the 
class above referred to. They are as follows : 

1. The lunar division of the zodiac into tw’cnty-seven or twenty-eight 
asterisms (see transl., ch. viii). This division is common, with slight 
modifications, to the Hindu, xirabian, and Chinese sy^ms. 
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2. The solar division of the zodiac into twelve signs, with the names 
of the latter. These names are, in their import, precisely the same in 
the Hindu and Greek systems. The coincidence is such that the theory 
of ‘the division and the names of the parts having proceeded from one 
original source is unquestionably the correct one. 

3. The theory of epicycles in accounting for the motions of the plan- 
ets, and in calculating their true places. This is common to the Hindu 
and Greek astronomies. At leaslj :here is such a coincidence in the two 
systems in reference to the epicycle’s as almost to preclude the idea of 
independent origin or invention. 

4. Coincidences, and even a sameness in some parhs, between the 
systems of astrology received among the Hindus, Greeks, and Arabians, 
strongly indicate for those systems, in their primitive and essential ele- 
ments, a common origin. 

5. The names of the five planets known to the ancients, and the ap- 
plication of these names to the days of the week (see notes, i. 52). 

Ill regard to these specifications 1 remark in general : 

First, in reference to no one of them do the claims of any people to 
tlie honor of having been the original inventors or discoverers appear to 
be better founded than those of the Hindus. 

Secondly, in reference to most of them, the evidence of originality I 
regard as clearly in favor of the Hindus ; and in regard to some, and 
those the more important, this evidence appears to me nearly or quite 
conclusive. 

I have not space for detail, nor is it the design of this note to enter 
into the details of argument on any point whatever. A brief remark, 
however, for the sake of clearness, seems called for in reference to each 
of the abov^e five specifications of facts and principles common to some 
or all of the ancient systems of astronomy and astrology. 

1. As to the lunar division of the zodiac into twenty-seven or twenty- 
eight asterisms. The undoubted antiquity of this division, even in its 
elaborated form, among the Hindus, in connection with the absence or 
paucity of such evidence among any other people, incline mo decidedly 
to the opinion that the division is of a purely Hindu origin. This is 
still my opinion, notwithstanding the views advanced by M. Biot and 
others in favor of another origin. 

2. As to the solar division of the zodiac into twelve parts, and the 
names of those parts. The use of this division, and the present names 
of the signs, can be proved to have existed in India at as early a period 
as in any other country;- and there is evidence less clear and satisfac- 
tory, it is true, yet of such a character as to create a high degree of 
probability, that this division was known to the Hindus centuries before 
any traces can be found in existence among any other people. 

As corroborative of this position in part, or at least as strongly favor- 
ing the idea of an eastern origin of the division of flie ecliptic in question, 
I may be allowed to adduce the opinions of Ideler and Lepsius, as quoted^ 
by Humboldt (Cosmos, Harper’s ed., iii. 120, note): “Ideler is inclined 
to believe that the Orientals had names, but not constellations, for the 
Bodecatomeria, and Bepsius regards it as a natural assumption, 'that 
the Greeks, at th^^ period when their sphere was for the most part 
vou VI. 61 
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should have added to their owu the Chaldean constellations 
from which the twelve divisions were named.’” Whether Ideler meant 
by ^Orientals” the Chaldeans, or some other eastern people, the appli- 
oatiou of the term in this connection to the Hindus exactly suits the 
supposition of the Indian origin of the division in question, since in 
Indian astaponomy the names of the signs are merely names of the 
twelfth parts of the ecliptic, and are never. applied to constellations. 
Humboldt’s opinion is, that the solar divisions of the ecliptic, with the 
names of the signs, came to the Greeks from Chaldea. I think the evi- 
dence preponderates in favor of a more eastern, if not a Hindu, origin. 

3* The theory of epicycles. The difference in the development of 
this theory in tne Greek and Hindu systems of astronomy precludes 
the idea that one of these people derived more than a hint respecting it 
from the other. And so far as this point alone is concerned, we have as 
much reason to suppose the Greeks to have been the borrowers as the 
contrary ; but other considerations seem to favor the supposition that 
the Hindus were the original inventors of this theory. 

4. As regards astrology, there is not much honor, in any estimation, 
connected with its invention and culture. The coincidences that exist 
between the Hindu and Greek systems are too remarkable to admit of 
the supposition of an independent origin for them. But the honor of 
originjil invention, such as it is, lies, I think, between the Hindus and the 
Chaldeans. The evidence of priority of invention and culture seems, on 
the whole, to bo in favor of the former; the existence of three or four 
Arabic and Greek terms in the Hindu system being accounted for on. 
the supposition that they were introduced at a comparatively recent 
period. In reference, however, to the word hordy Greek (see notes 
to i. 52 ; xii. 78-79), it may not be inappropriate to introduce the tes- 
timony of Herodotus (B. II, ch. 109): ^‘Tbe sun-dial and the gnomon, 
with the division of the day into twelve parts, were received by the 
Greeks from the Babylonians.” There is abundant testimony to the 
fact that the division of the day into twenty-four hours existed in the 
East, if not actually in India, before it did in Greece. In reference, 
farther, to the so-called Greek words found in Hindu astronomical treat- 
ises, I would remark that we may with entire propriety refer them to 
that numerous class of words common to theJGreeK and Sanskrit lan- 
guages, which cither came to both from a common source, or passed 
from the Sanskrit to the Greek at a period of high antiquity ; for no 
one maintains, so ffir as I am aware, tliat the Greek is the parent of the 
Sanskrit, to tlie extent indicated by this niiineri>us class of words, and 
by the similarity of grammatical inticctions in the two languages. 

5. Aa to the names of the planets, 1 remark that the identity of all 
of them in the Hindu and Grcdc system^ is not to iny mind clearly 
made out. How^ever this may be, 1 think the present names of the 
planets in Greek astronomy originated at least as far east as Chaldea, 
Herodotus says (B. II, ch. 52) . . . “ the names of the gods came into 
Greece from Egypt.” The names of the planets are names of gods. 
Herodotus’s opinion indicates the belief of the Greeks in reference to 
the origin of these names. Other considerations show for them, almost 
beyond a (Question, an origin as ftr east, to say the le^t, as Chaldea. 



Afl to the application of the names of the planets to the days of the 
week, it is impossible to determine definitely where it originated. Re- 
specting this matter, Prof. H. H. Wilson expresses his opinion — in which 
I concur— in the following language: “The origin of this arrangement 
is not very precisely ascertained, as it was unknown to the Greeks, and 
not adopted by the Romans until a late period. It is commonly 
ascribed to the Egyptians and Babylonians, but upon no very sufficient 
authority, and the Hindus appeal to have at least as good a title to the 
invention as any other people” (Jour. Roy. As. Soc., ix, 84). 

One vrord on the claims of the Ambians to the honor of original in- 
vention in astronomical science. And first, they themselves claim no 
such honor. They confess to having received their astronomy from 
India and Greece. They bad at an early period some two or three of 
the first Hindu treatises of astronomy. “ In the reign of the second 
Abbasside Khalif Almansiir . . . (A. D.^'773), as is related in the preface 
to the astronomical tables of Bcn-Al-Adami, published . . . A. D. 920, 
an Indian astronomer, well versed in the science which he professed, 
visited the court of the Khalif, bringing with him tables of the equa- 
tions of planets according to the mean motions, with observations rela- 
tive to both solar and lunar eclipses, and the ascension of the signs ; 
taken, as he affirmed, from tables computed by an Indian prince, who<fe 
name, as the Arabian author writes it, was Phigiiar” (Colebrooke’s 
Hindu Algebra, p. Ixiv). That the Arabians were thoroughly imbued 
with a knowledge of the Hindu astronomy before they- became ac- 
quainted with that of the Greeks, is evident from their translation of 
Ptolemy’s Syn taxis. It is known that this great work of the Greek 
astronomer first became known in Europe through the Arabic version. 
Tn the Latin translation of this version, the ascending node (Greek dya- 
ardvdeerfjog^ is called mxlus cajMs, “node of the head,” and the 
descending node (Greek cr^kdeaiuog), nodus caudee, “node of 

the tail” — which are pure Hindu appellations (sec Latin Translation of 
Almagest, B. iv, ch, 4 ; B. vi, ch. 7, ot al.). This fact, with other evidence, 
clearly shows the influence of Hindu astronomy on that of the Arabians. 
In fact, this latter people seem to have done little more in this scfencc 
than work over the materials derived from their eastern and western 
neighbors. 

Another fact showing the belief of the Arabians themselves respect- 
ing their indebtedness, in matters of science, to the Hindus, should be 
mentioned here. They ascribe the invention of the numerals, the nine 
digits (the credit of whose invention is quite generally awarded to the 
Arabians), to the Hindus. “All the Arabic and Persian books of arith- . 
melic ascribe the invention to the Indians” (Strachey, on the* Early 
History of Algebra, As. Res., xii. 184 ; see likewise Colebrooke’s Hindu 
Algebra, pp. lii~liii, where the same is shown from a different authority. 
Strachey’s article was published subsequently to the work of Colebrooke). 

The above facts and considerations, showing the indebtedness of the 
Arabians to the Hindus in regard to mathematical and aatronomieal 
science, clearly have an important bearing on the quwtion of priority 
of invention in regard to the lunar division of the zodiac into twenty- 
eight asterisms, at least so fer as the Arabians are concerned. Taking 
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aU tBe &cts into account, the supposition that this people were the 
iuTentors is altogether untenable. ^ 

I close this note — already longer than I intended — ^with a quotation 
from that distinguished orientalist, H. T. Colebrooke. In a very valu- 
able ess^ entitled “ On the Notions of the Hindu Astronomers concern- 
ing the rrecession of the Equinoxes and Motions of the.Planets,” having 
stated with some detail some of the more striking peculiarities of the 
Hindu i^stems, and likewise coincidences existing between them and that 
of the Greeks, with the evidence of 'communication from one people to 
the other, he says : “ If these circumstances, joined to a resemblance 
hardly to be supposed casual, which the Hindu astronomy, with its ap- 
paratus of eccentrics and epicycles, bears in many respects to that of 
the Greeks, be thought to authorize a belief, that the Hindus received 
from the Greeks that knowledge which enabled them to correct and im- 
prove their own impeifect astronomy, I shall not be inclined to dissent 
from the opinion” (As. Res., xii. 245-6; Essays, ii.411). 

This is all that so learned and cautious a writer could say in favor of 
the opinion that the Hindus derived astronomical knowledge from the 
Greeks. More than this I certainly could not say. After the solar 
division of the zodiac, with the names of its parts, it is evident, I think, 
that only hints could have passed from one people to the other, and that 
at an early period ; for on the supposition that the Hindus borrowed 
from the Greeks at a later period, we find it difficult to see precisely 
what it was that they borrowed ; since in no case do numerical data and 
results in the systems of the two peoples exactly correspond. And in 
regard to the more important of such data and results — as for instance, 
the amount of the annual precession of the equipoxes, the relative size 
of the sun and moon as compared with the earth, the greatest equation* 
of the centre* for the sun — the Hindus are more nearly correct than the 
Greeks, and in regard to the times of the revolutions of the planets 
they are very nearly as correct : it appearing from a comparative view 
of the sidereal revolutions of the planets (p. 166), that the Hindus are 
most nearly correct in four items, and Ptolemy in six. There has evi- 
dently been very little astronomical borrowing between the Hindus and 
the Greeks. And in relation to points that prove a communication from 
one people to the other, with my present knowledge on the subject, I 
am inclined to think that the course of derivation was the opposite to 
that supposed by Colebrooke — from east to west rather than from west 
to cast ; and I would express my opinion in relation to astronomy, in 
the language which this eminent scholar uses in relation to some coinci- 
dences in speculative philosopliy and religious dogmas, especially the 
doctrine of metempsychosis, found in the Greek and Hindu systems, 
which indicate a communication from one people to the other: “I 
should bo disposed to conclude that the Indians were in this instance 
teachers rather than learners” (Transactions of the Roy. As. Soc., i. 679). 
This opinion is expressed in the last essay on oriental philosophy that 
came from the pen of Colebrooke. E. B. 

Boston, Hay, I 860 . 
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SANSKRIT INDEX. 


Tee following Index contains all the Sanskrit words, excepting proper names, 
which have been cited in the text and rmtes, in connection with their translation or 
more detailed explanation. It includes many terms of trivial importance, but we 
prefer to err upon the side of fullness, if upon either. All the cases of occurrence 
of each word are not given, but it is referred to a characteristic passage, or to the 
note where it is explained. The references by Roman and Arabic figures are to 
chapter and verse, and an added n denotes the note next following the verse given 
Arabic figures when used alone refer to pages. 


anpfl, i. 28 n. 
an^uvimarda^ vii. 19. 
aksha, i. 60 n. 

akshadrkkarman, vii. 12 n, ix. 6 n. 

akukabhd^ lii. 13 n. 

akithonnati, i. 60 n. 

agrajyd^ lii. 7 n. 

agramdurvikdy iii. 27. 

agrdy iii. 7 n. 

aghdSy add. n. 26. 

angdraka, add. n. 8. 

angnlay iii. 6 n, x. 9. 

aja, i 68 n. 

aja ekapddy 843. 

anUy vji. 19. 

ativegiia, ii. 1 1 n. 

ali^ighray ii. 18. 

adiii, xii. 28 n. 

adhikdray i 70 n, xi. 23 n. 

adhimdsa, adhvmdsaka, i. 40 n. 

adhydtmay xii. 11. 

adhydyay xi. 23 n, xii. 10. ' 

anurddhdy 336. 

aiiuvakra, ii. 12. 

anuithnaguy add. n. 3. 

antaroy xi. 1 8 n. 

anfaralagndsavas, iii. 60 n. 

anfydy in. 7 n. 

andhakdy add. n. 26. 

apakramay i. 70 n. 

apakramamandala, xiii. 18 n. 

apahharaniy 828. 

apamandalay xiii. 18 n. 

apcMavya, vii. 19. 

apasavyaniy xii. 72 n. 

apdmvataay viii. 21 n. 

ubhijity 839. 

omategyay add. n. 8. 

amdvdaydy ii. 66 n, iv. 7. 

amdrtay i. 10. 

amricardvay xiii. 19 n. 

ayanat 10, 249, xii. 72 a 


ayanakaldsy vii. 1 2 n. 
ayanagrahay vii. 12 n. 
ayanadrkkarmany vii. 12 n. 
ayajidngay 249. 
ayandyitay xii. 72 n. 
arkay add. n. 8. 
arkajay add. n. 8. 
arkdgrdy in. 28. 
arjuniy add. n. 26. 
aloka, xni. 16 n. 
ava^uitiy v. I n. 
a^vatthay add. n. 26. 
agvayvjdUy 827. 
apnniy apvtniy apvindn,, 827. 
ashddhdy 838. 
asavaSy ni. 45 n. 
asita, X 1 6 n. 

asuy i. 12 n ; and see asavaa, 
amra, i. 2, xii. S3. 
asta, IX. 1 n. 
aatarngachanty xiii. 18. 
aaiamanay asfamayay ix. 1 n. 
aaialagnay xni. 15 n. 
astan^dSy ix. 6 n. 
aftphutay v. 7. 

ahankdray xii. 20. 
aharganay i. 61 n. 
ahi hudhnyay 843, ix. 18. 
ahordtray in. 61 n. 

dkd^a, xii. 90 n. 
dkaha drkkarmany vii. 12 n. 
dksha valanay iv. 26 n. 
dgneyay viii. 18. 

^diy xii. 1 6. 

ddityay viii. 19, xii 28 a 
dpay dpMy 388, viii. 21 n. 
dpyay viii. 4. 
dyana grahdy vii. 12 n, 
dyancL drkkartnany vii. 12 a 
dyana valana, iv. 25 o. 
drkt, add n. 8. 
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S80. 

dr^kd^ add. tl 26. 
dlt, L 58 n. 
duftya, ill 12n. 
dpreahd, 382. 
dglefhd^ 882. 
dMannatdf zii. 72 n. 

tndtt. add. ti. 8. 
in^akd^ add. d. 26. 
iMtd, add. n. 26. 

.Mtt, add. n. 16. 
i»kta^ i 68 n. 

uceay i. 88, 34 n, il. 6 n. 
utkramajydt ii. 27 o. 
tUkramajydrdhapindakat ii. 22. 
uttara^ vi. 12 n, 333. 
uttara khanda, xi. 23 n. 
uttardyana, iii. 1 2 n. 
udaya, v. 3n. iz. 1 n. 
udayajyd, v. 3 n. 
udayaprdnda, ii. 69 d. 
vdaydsavaa, li. 59 n, iii. 43 n. 
ndaydstddhikdra, ix. 1 n. 
unnata, iii. 89 n, iv. 26. 
unmandalay iii. 6 n. 
unmaT^dala^ankUy iii. 84 n. 
unmilancLy iv. 17 n. 
ullekhay vii. 18. 

drdhvaniy xiii. lOn. 

xirdfiva ydmyottaravritay xiii. 16 n. 

fca«, xii. 17. 

rjuy ii. 13. 

rno, li. 6 n. 

rtUy xiv. 10 n. 

rihiy viii. 21 n, xiv. 26 

ekade^ay xi. 1 8 n. 
ekdyanagatciy xi. 6 a, 18 if. 

dindray xi. 21. 

<ya, il 86. 

'kak^hdy iv. 8 n, xii. 65 n, xiii. 4. 

kadamb^ v. 1 n. 

kanydy I 68 n. 

kapdla, v. 17 n; xiii 22 n. 

kapilay vi. 28. 

karaT^y il 67, 69 n. 

kara^it iii. 80, 84 n. 

karkOy karkata^ i. 68 n. 

karntty il 41, iii. 23 n, iv. 21 n. 

karmany ii. 42, vil 1 2 n. 

kalanay I lOn. 

kaldy 1 12 n, 28. 

k<Uiy I 17 Tf. 

kali yu^Uy I 17 ». 

kalpay 1. 19. 


kdpMika, viil ISn. 
kdrmukay add. n. 16. 
kdlay I 10 n, il 69 n. 
kdlagatiy ix. 11 n. 
kdlabhdgdSy 
kdlasddhanay iii. 60. 
kdldtifdSy ix. 6 n. 
kdshthdy i. 1 2 n. 
kuja, add. n. S. 
kujydy ii. 68 n. 

kuiilay il 12. 

kumbha, I 58 d« 
kutay vii. 22. 
krtay I 17 n. 
krta yugay i. 17 n. 
krttikdy 328. 
krshnay xiv. 17. 
kraknatdmray vl 28. 
krshTia pakahay i. 51 n. 
kendray ii. 80 n, 46 n. 
kotiy il 80 n, x. 15n, add. il. 16. 
* koiijydy il. 80 D, add. n. 16. 
koitjydphalay il 39 n. 
koitphalay ii. 39 n. 
konay itl 34 n. 
kona^ankuy id. 34 n. 
krdntiy i. 70 n. 

’ krdnti^ydy ii. 28 n. 
krdntlpdtay 230. 
krdntipdtagatiy di. 12 n. 
krdntimand cday xid. ISn. 
krdntivrtiay xiil 13 n. 

Arrofa, i. 60 n. 

kahanay i. 12n. 

kahayoy I 40 n, xii 72 n. 

kahitiy il 68 n. 

kahitijay iii. 49 n, v. 1 n. 
kahitijydy ii. 63 n. 
kahtpy i. 70 n. 

kahetrdy ix. 16n, xiii 11. 
kahetrdngd8y ix. 16 n. 
kahetriyay 837. 
kshepay iv. 21 n, v. 6n. 

khacaray add. n. 22. 
khacdrirty add. n. 22. 
khamadkyay v. 1 n, xiii. 14. 

ganay i. 28 n. 

ganduy xl 22 n. 

ghnddntay xl 21, 22. 

gaiiy V. 6 n. 

garhhay v. 1 n. 

guruy xiii. 2, add. n. 8. 

gurvakaharay I 12 n. 

gukyakay xiii. 3 n. 

golay V, 1 n. 

gduna, i. 1 3 n. 

graatay vi. 1 8,* ix, 9, 

grahoy iv. 6 n, add. n. 22. 

grahai^a, iv. 6 n, vi. 4. 

grahayutyadhikdray vii. 1 n. 
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grdaot iv. H n» 15 n, 20. 

grdhaka, ir. 9 n. 
grdhyaf iv. 9 n. 

ghati, xiii. 23 n, 
ghatikdy i. 12 d, xiii. 28 n, 

eakra, iii. 12 n, xiil 21 n. 
caiuTCLSTCt^ iiL 6 n* 

eaiuryuga^ ^*.1®’ 1^ “• 

eatvAhpada^ ii. 69 n. 
cand^a^ add. n. 8. 

candragrakanddhikdra, iv. 26 n, 

candrmigaSf x. 16n. 
cam, ii. 63 n, 68, xir. 6 n. 
carakcUds, 454. 
carakkanda, iii. 44 n. 
carajydi lii. 36 n. 
cara^ldt ii. 68 n. 
cala, ii. 40. 
eala karna^ ii. 42 n. 
cdpat add. n. 16. 
eitrdt 834. 

chandas^ xii. 15. 
chddaka, ir. 9 n. 
chddynt iv. 9 n. 
chdydy iii. 6n. 
chedn^ iii. 85, v. 7. 
chedyaka, vi. In. 

jambddvipaf xii. 44 n. 

jayirif vii. 21. 

jita, vii. 20. 

jiva, add. n. 8. 

jivd, 11 . 27 n. 

j7ia^ add. n. 8. 

jyd^ 11 . 27 n, add n. 16. 

jydpinda^ li. 27 n. 

jydpi,ndaka, ii. 81. 

jydrdka^ ii. 27 n. 

jydrdhapinda^ ii. 16. 
jyeshthdf 336. 

jyotuhopanishadadhydyaf xiii. 8 n. 
jyotia, i. 3 n. 

taty xii. 12. 
tatparay i. 12n. 
tama9y vi. 11. 
tallagndaavaSy ix. 11. 
tdjtkay vii. 28. 

tdrakdj idrdy vii. 1 n, viii. 16, 19, xii 48. 

tdrdgrahay vii 1 n. 

iigmdnpiy add. n. 3. 

tithiy I 13, il 66n. 

tithikshayat I 40 n. 

tithyantCy v. ISn. 

timiy iii. 5 n. 

tiryakgdira, x. 15n. 

^i^^igjydf xul ISi^ 
tUkya, 881. 
tikth^ngu, add. n. 8. 


hUdy I 58 n. 

torantty 335. . 

trififatkrtyaSy iii 12 n. 
trinfatkrtvMy iii. 12 n, 
trikonay iii. 34 n. 
iricatyhkarnay vii. 14 n. 
tnjvtdy il 60 n. 
trijydy il 60 n. 
tripraffiddhikdray ii. 69 n. 
tribhajivdy -jyd, -mdurvikdf il 60 D. 
trihhonalagnay v. 1 n. 
trutiy i. 1 2 n. 
treid yugay I 17 n. 

« 

dakshinUy vl 12 n. 
dakshindyana, ill 12n. 
danday i. 12n, 60 n. 
dasray viii. 9. 
dinakaray add, n, 8. 
dinardfiy i. 28 n, 51 n. 
dinavydsadalUy il 60 n. 
divdkaray add. n. 8. 
dif, li. 69 n, v. 2. 
drickarmarty vil 12 n. 
drkkshepay v. 6n. 
drktulyatd, vil 18n. 
dr ktuly a etc. y xl8n. 
drggati, v. 6n. 
drggatijivdy v. 7. 
drgjydy v. 6 n. 
drglambanay v. 1 n. 
drgvrttay v. 1 n. 
dfp, il 14, iii. 84 n, v, 6n. 
drgydn^duy ix. 5n. 
de^tty ii. 69 n, v. 2. 
de^dntara, i. 61 n. 
de^dntaraphalay il 89 n, 484. 

ddivatUy ii. 10. 

dorjydy ii. 48. 
doSy li 80 n, add. n. 16. 
dyugantty i. 5 1 n. 
dyujyd, ii. 60 n. 
dvdpara yuga, i. 17 n. 
dvisvabhdvtty xiv. 4. 
dvipay XU. 44 n. 

dhantty ii. 5 n. 
dhmdny 840. 
dhanishthdy 840. 

dhamiSy L68n, 60 n, xiii 21 n, add. n. 16. 
dfiishnyay viii. I n, xi. 21. 
dhruva, il 67, viii. 1 n. 

dhruvakay viii. 1 n. 
dkruvatdrdy xii. 48. 

nakabatray 361. 

nakahatragrahayutyadhMra, vm. 

nata, iii. 15, 17 n. 
natajydy iv. 25 a 
natahhdgdSf^ iii 17. 
natdnfd*y iii. 21. 

natiy V. 1 a 
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narat xiil 22 n. 
nmraffantrat xiii. 24. 
ndkahatra^ x 5 o. 
ndga, ii. 67, 69 n, zii. 88. 
nddi, i. 12n, xiii. 23 n. 
nddihdfi. 12 n, xui. 23 a. 
nimilana^ iv. 17 n. 
nime^ha, i. 12 n. 
nirakaha, xii. 44 n. 
nirrtiy 837. 
nifdkara, add. a 8. 
nifdpdti, add. n. 3. 
niahtydf 335. 

pakaha, ii. 66 n. 
pada, ii. 29, 
para, i. 21 n. 
parama, i. 70 n. 
paramakrdnit, -jyd, ii. 28 n. 
paramdnu, i. 1 2 n. 
paramdpakrama, ii. 28 n. 
param dyus, i. 21 u. 
pardrdha,\ 21 n. . 
paridhi, ii 38 n. 
parilekha, vi. In. 
parilekhddhikdra, vi. 1 n. 
paryanka, 333. 
parvan, iv. 8 n, xiv. 16 n. 
parvanddyas, iv. 8 n. 
parvQVinddyas, v. 3. 
parvdnia, xiv. 16n. 
pala, i 1 2 n, xiii. 23 n. 
palablid, 121 13 ii. 
pa^cdt, VI 1 2 n. 
pdia, 1 33, xi. 6 n. 
pdtddkikdra, xi. 6 n, 
pdtdla, XII. 33. ^ 

pddma, i. 23 n. 
pdrnddrd, xin. 22 n. 
pinda, ii. 27 n. 
pitaraa, 832. 
pitrya, viii. 18. 
punarvam, 330. 
puruaUa, xii. 12. 
puahya, 331. 

punpxmd, pihmimd, li. 66 n. 
pdrnimdnta, xiv. 16 n. 
pdrva, 333. 

pitrua khauda, xi. 23 n, 
pCtahan, 343. 
pruhtha, v 1 n. 
pdurrianidai, ii 66 n. 
pdindtuyya, xi. 21. 
prakrti, xii. 13. 
pragraha, iv. 16n. 
pragrahana, v. 16. 
prat%Hhtkdna, add. n. 26. 
prabhd, iii. 5 n. 
pramdna, v. 1 8. 
pravaha, ii. 8. 
praffia, 419. 

prdet, iv. 25 n, add. n. 28. 


prdHc, vi. 12 n. 
prdna, i. 12 n. 
protfhtha, 341. 
proahthapadd, 841. 

phala, iii. 84 n. 
pkalguni, 333. 
phdlgunif 838. 

hala, vii. 20. 
ball, 336. 
hahn, VII. 21. 
harhaapatya, viii. 18. 
hdrhaapatya mdna, i. 56 n. 
hdhu, 11 Sun, add. n. 16, 26. 
bdhvjyd, ii. .30. 
hdhuphala, n. 89 n. 
bija, 1 . 9 n, 34 n. 
hiidha, add. n. 3. 
brhapatt, add. n. 3. 
brahman, xii. 12. 
brahmahrdaya, viii. 12 n. 

bha,\ 27 n, iii 12n. 
hhagana, i 27 n, ii. 1, xii. 6. 
bhacakra, u. 46. 
bhadra, 341. 
bhadrapadd, 341. 
bharani, 328 
hhaaandht, xi. 21 n. 
hhd, ill 5 n. 
hhdga, i 28 n. 
bhadrapadd, 341. 
bhdnUy add n. 3. 
bhdrgava, add. n. 3. 
hhdsknra, add. n. 8. 
bhakldsavas, iii. 49 n. 
bhitkti, 1 . 27 n. 
hJiuj, i. 27 n. 

bhnja^, ii 80 n, iii. 5 n, add. n. 16. 

11. 30 n, add. n. 16. 
hJmjajydphala, n. 89 n. 
bhujaphala, ii. 39 n. 
bhujaautra, lu 6. 
hhagola, XU 32. 
bhagolddhydya, xi. 23 n, 
hhupvtra. add. n. 3. 
bhubhagola, xiii. 3 n. 
bhumtgola, xm. 8 n. 
bhumiputia, add n, 8. 
bhiUuta, add. n. 8. 
bhrgu, add n. 3. 
hhrgaja, add. n. 3. 
hhcda, VII 18. 
bhoga, 11 64. 
hkogydaavas, iii. 49 n. 
bhduma, add. n. 3. 
bhrafnana, xii, 76. 

makara, i. 68 n. , 
maghd, 332. 
mawat 383. 
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mandala, JL 16 n, xi. 18 n, xii *76. 
mahya, iii. 6 n. 
madfiya, i. 70 n. xiii. 16 fi. 
madhyakarnn^ iiL 23 n. 
mcdhyagrahana^ v. 1*8 n. 
madhyajyd^ v. 6 n. 
madhyapdtay xi 6 n. 
madhyabha^ v. 1. 
madhyarna, xtii. 14. 
ftidddtyoLmdidhiJcdTCL^ i. 70 □. 
mofihyarekhdt i. 62 n. 
madhyalagna, iii. 49 n, xiii. 15 a. 
madhyaxthityardha^ v. 18 n. 
madhydhna, x. 8n. 
madhye, xiv. 14n. 
manu, i. 19 n. 

mdndfty ii. 5 n, 12, acid. n. 8, 
mandakarman, vii. 16 n, 
mandakendrat li. 30 d. 
mandatara^ li. 12. 
mandaparidhu ii 34. 
mandnphala^ ii. 44. 
niandocca^ i. 84 n. 
manvantara^ \ 19n. 
mahnrdd, i. 8, xii. 36-. 
mahdbhuta^ xii. 23. 
niahdyuga, i. 17 n. 
mahd^ankti^ add. n. 21. 
mdva, iv. 3 n, xiv. 2 n. 
mdndilhydya, xiv 2 n. 
mdvda karrnan, ii. 48. 
wdftdftpbala, li. 89. 
mdsha, xiit. 23 n. 
mifra, 336. 

7nithuiia, i, 68 n. 
mina, i. 68 n. 
mukha xiv. G n. 
inukhya, i 13n. 
miihurla, i. 12 n. 
muy4a/\ lOn. 
mula, 337. 
jrtrga, i 68 n. 
tnryavyddha, viii. 12 x 1 . 
mrgapirax^ 829. 
mrga^irsha, 329. 
melaka^ vii. 1 n. 
mesba, i 68 n. 
tndilra^ viii, 1 8. 
moksha, iv. 16 n. 

7ndurvikdf ii. 27 n. 

yajunxhif xii. 17. 
ytmtra, xivk 19. 
yauhti^ XIII. 2 1 n. 

ydinyottaraurtta^ iv. 26 n, xiii. 16 n. 
yug'i, i. 1 7 n, 68 n. 
yugma, ii. 30, 
yuti, vii. 1 n. 

*ywcfc//ia,vii. I n. 
yoga, ii. 65 n, vii. 1 n, add. n. 19. 
yogatdrd, 828. 
yogatdrakd, viii, 19. 
yojana, i. 60 n. 

VOJL. 


ranhaa, iL 8 n, 
raifi, add n. 3. 
rdka/taaa, i. 62. 
rdfi, i. 28 n. 
rdJm, ii. 8 n. 
rekhd, i. 6 1 n. 
renyiigarbha, xiiL 22 n. 
revati, 343. 
rohtniy 829. 
rdwlrarkidia, ix. 14. 

lagna, iii. 48, 49 n. 
lagndniaraprdiyda, ijt. 6. 
lo(jndntard» a 
lagndxavaa, miT^TT 
la^ikodayda, xiii. 14. *1^ 
la^ikodaydaavas, iii. 4^ D. 
lamb, i. 27 n, iii. 12 n. 
lamba, i. 60 ii. 
lambajyd, i. 60. 
lambana, v. 1 n. 
liptd, i. 28 n. 
lipfiicd, 1 28 n. 
htbdhaka, viii. 12 n. 
loka, xiii. 16 d. 

vakra, ii. 1 2. 
vakrngati, viii. 16. 
vaknn, ii 64. 
varxhn, xii. 44 n. 
valana, iv. 26 n. 
valandnfda, iv. 26 n. 
valt, 886 . 
vaau, 330. ' 

VQHtra, xiii. 16. 
vdyava, viii. 19 n.% 
vara, i 62 n. 
vdrdha, i 23 n. 
vdxava, ix. 1 8. 
vikald, i. 28, vii. 10. 
vikahip, i. 70 n, vui. 12. 
vikuhrpa, 1. 70 n. 
vigraha, vji 22 . 
vicrrdu, 837. 
vijita, vii 21. 
vitaxtf, ifi. 5 n. 
vidh;, iii. 32. 
vidyddhara, xii 31 n. 
vidha, add. n. 8 
vidhrta, vidftrti, xi 6 d. 
vidhvasta, vii 21. 
vifiddi, i. 1 2 n. 
vipariia, xi. 6 n, xii 72 IX 
vimarda, iv. 15 n. 
vivaavant, ndii. n 3. 
vifdkhd, 336, 338. 
vip}e devds, S3 8. 
vifiharna, ii 30. 
vixhuvn, vixh unat, iii. 6 ii.. 
vixhwmtprahhd^ ii». 13. 
vixhavadbhd, iii. 7. 
vixhuvadvrUa, iii. 6 n. 
viahuvanmandala^ lii. 6 n. 
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vija, i 84 n. 

W[Ua; ii. 8S n. 
vxMi^ xiL 72 a 
vfxctka, 1 , 68 n. 
vfnhan, i. 68 n. 
vega, ii. 1 1 n. 
veda, xiL 27. 
ved^a, i. 8 n. 
vdidhrta, vdidhfti, xL 6 o. 
vdifva, vni. 4. 
vdUhufiati, xiii. 9. 
vdi»hi^va, ix. 18. 
vyak^hn, xii. 44 n. 
vyatipdta, xi 5 a 
vywiian, xii. 80. 

xoha, add. n. 1 2. 
fakunt, II. 69 n. 
xanku, lii 6 n, 84 n. 
pankumd, iii. 22. 
fOiahhinhaj, -tthd, 841. 

^ani, add. n. 8. 
fandifcara, add. n. 8. 
payyd, 883. 
para, add n 16. 
fapdffka, add. n. 3. 
paftja, a(J(J. n 8. 
papin, a(J(I. n. 8. 
fdka, add. n. 1 2. 
pikhin, 860 note. 
pighra, i. 84 n, li. 12. 
piyhrakarman, ii. 37. 
pighrakrndra, ii. 80 n. 
pighratara, ii. 1 2. 
pighraparidhi, ii. 66. 
pighraphala, li. 44. 
pighrocca, ii. 6 n. 

pitagu, pitadidhitiy pitdnpu, add. n. 8. 

pukra, add. n. 3. 

pukla, X. 4, 9. 

pukla paksha, i. 61 d« 

pidba, xiii. 22. 

pxnga, x. 1 n. 

ffngdta, 880. 

pXngonnatyndhikdra, x. 1 n. 
hi. 61 n. 

pdighrya, li 42, 48. 
prava, iiL 26, iv. 21 n, 
pravana, iv. 21 o, 340. 
praviihthd, 840. 
fro^d, ko. 

ehadapitimukha, xiv. 6 n. 

eamyoga, vit. 1 n. 

eamvat, samvateara, add a 12. 

ianekdra, 464. 


eanhitd, m 28 n, add. d. 1. 
eankramam, xiv. 10 a 
eankrdnti, xiv. 8 D. 
eadhumra, vi. 23. 
eandfii, xi. 22 a 
eannikitam earan, i. 62 a 
eaptarnhayae, xiii. 9. 

$ama, ii. 12, iv. 26 n. 

eafnamandala, iii. 6 a 

eamatnandaiapanhu, iii. 84 d. 

Mmarntra, xiv. 7 n. 

eamdgama, vii. 1 D, 20, 22. 

tamd»a, vi. 8. 

taraa, i. 62 n. 

earpdf, 882. 

aavana, xiv. 10 a 

eavitar, xii. 2B n, add. d. 8. 

tavyam, xii. 72 a 

tdmdni, xii. 1 7. 

edmpraddyika, vii. 14 n. 

sdyana, 489. 

idrpa, viii. 19. 

tdvana, i. 1 2, xiv. 19 n. 

iinha, i. 68 n. 

eidtlha, xii. 28. 

eiddhdnta, add. o. 1. 

eidhya. 831. 

eura, xii. 41. 

edci, iv. 6 n. 

vutra, xiii. 22 n. 

edrya, add. n. 8. 

euryagrahavMhikdra, iv. 26 1|» 

edryatanaya, add. n. 8. 

' fdryadipat, x. 1 6 n. 

«oma, add. n. 3. 
edumya, viii. 16, add. a 8 . 
edura, i. 18, xiv. 8 d. 
ethHi, iv. 1 6 n. 
alhira, xiv. 6 a 
tthdla, viii. 19. 

8parpa,\y, 16 n. 
spa^hta, ii. 68. 
vpafihtddhikdra, i. 70 n. 
ephnta, i. 60. 

iphiitaHhityardha, v. 17 n. 
sphutiknrana, il, 14. 
arotaSy xii. 26. 
evdh, tvdti, 885, 

hanjay v 1 n. 
hofita i 60 n, 884. 
hdnty xii. 72 ri. 

himadidhiti, himarapmL himdnpu, add. 
n. 8. 

hhnnvagarbha, xii. 16. 
viii. 12 a 
I hard, xa 79 a 
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GENERAL INDEX. 


The references are as in the preceding Index. 


Abbijit, 22nd asterism — identification etc., | AnurddhA 17th asterism— identification 
831» ; omission from the series, 862-4. etc., 8.S6. 

Abu-r*Raihun, see ^ Anuvatsara, 4th year of lustrum, xiv. 17 n. 

Ajleshd, yth asterism — identification etc.,i Apfimvatsa, name of star (3- Virginig), viii. 
^ 38*2 ; Its last quarter unlucky, xi. 21. I .. 21* 

Alvina, 6th or 7th month'— i. 61 n, >iv. 8n,| Apas, name of star (6 Virgiuis), viii. 21. 

16 n. Aphelion, 169 — see Apsis. 

Ajvini, 1st asterism — identification etc., Apogee, 169 — see Apsis. 

3*27. Apparent longitude, vii. 1 2 n , term hovr 

Ajviiis, divinities of let asterism, 327. used by Colebrooke, viii^l n. 

Aditi, divinity of 7th asterism, 831. Apsis — term how employed in this work. 

Aditya, 831 etc., xii. 28 n. 169. apsides of the planets, mode of 

AEon, i. 19 ; day of Brahma, i. 20 ; names! action, ii. 1-6 ; revoliiti«»ns, i.4 1 -42 , liow 

of past and current, i 28 n. i devised, i. 44ii; position-*, acc. to dif- 

Agustya, name of star (Canopus), viii. 10. ferent authorities, i. 44 n; compared 
Age — Great Age, or Quadruple Age, how with Ptolemy’s, add. n. 11. 
composed, i. 1 5-17 ; Golden, Silver, Bra- For moon’s apsis, see Moon, 
zeii, and Iron Ages, i, 17 n; quarter-Age,| Arab astrology, connection with Hindu, 
proper peruxl of this treatise, 160. vii. 28 n. 

Agni — divinity of 8d asterism, 828; with Arab use of sines, later than Hindu, 200. 
Indra, divinity of 16th asterism, 836 ;|, Arab lunar mansions, 824; uleiitified and 
name of star (3 Taun), viii. II. compared with Hindu and Chinese, 327- 

Albategnius, Arab inventor of sines, 200. 344; character and origin of system, 

al-BirOni— visit to India, and notices ofj 847 etc. ; stellar chart illubtruting, add. 

Hindu astronomy, i. 3n, 6n; ideiitifica- u. 27. 

tion and description of the asterisms, Arc — names of, and of its functions, add. 
325 etc., 352. • n. 16: part of arc deternnnmg sine, li. 

[For other Arabic names commencing ^ 30; to tind arc of a given sine, li. 88. 
with the article, see the initial letter of, Ardr&, 6th nsteribm — identification etc., 
the Word following the article.] 330, add. n. 26. 

Altitude, sine of— nain^, 268, add. n. 21 ; Armillary sphere — construction, equip- 
how calculated, ill. 28-34, 34-36, 37-88 : ineiit, and revolution of, xiii. 1-20, its 
instrument for taking altitude, xiii. 21 n. use, and ci/mparison with tliose of other 

Altitude in time, in. 39, iv. 26. nations, xiii. 3n; its adaptation to ob- 

Amplitude, sun’s at horizon — sine of, lii. serving polar longitude and latitude, 
27: measure of, on the dial, in. 7; its viii. 12 ii. 

constant ratio to hypoth. of shadow, iii. Aryabhatta— his period and writinj^, add. 
7 ii; how calculated, iii '22-28, 27-28.| n. I ; reference's to his dpctiines, i. 27 n, 
Amna, n.imo of a yoga, add. n. 19. i 60 n, add. n 18 — see Arya-Sid<lhdfita, 

■Aiial.i, 24th year ot Jupiter’s cycle, i. 66 n. Laghu Arya-Siddhdnta,* Aryashhiyata, 
Ananda — 22nd year of Jupiter's cycle, i. ^ Dacagitika. 

65 n; name of a yoga, add. n. 19, Aryabhathi, commentator on the SOrya* 
Angiras, 40th yearof Jupiter’s cycle, i.66 n.| bfiddliAiita, add. n. 2. 

Angle, a quantity hot employed in Hindu Arynman, divinity of 11th or 12th aster- 
astronomy, 269. I i^m, 834. 

Anomalistic revolutions of planets, 207 Arydslitajata, treatise by Ai^abbntte, add. 
Anomaly, mean — name, ii. 29; how reck- 1 n^l. 

oiied, 11 . 29 n. Arya-Siddhdntn, add. n. 1 : citations of its 

Anquetil du Perron, notice of the PArsi teachings, 168, i. 44 n, add. ii. 6. 

asterisms etc., 824. Ascension — see Right ascetision and Ob- 

Antipodes, Hindu view of, xii. 61-68. lique ascension. 
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Aseensional difference, bov calculated, ii. 
61-62. 

Ae^neianal equivalents — see Right ascen* 
sidii and Oblique ascension. 

Aalt&^iA, 20th and 21sL asterisms— idenli* 
ficatuni etc., 838. 

Ash4dha, 8rd or 41h month, i. 51 n, xiv. 

16 n. 

Aspects, unfavorable, of sun and moon, 
when of like declination, xi ^ . 

AsterUms— Hindu name for, 361 ; how*toj 
be translated, 361, add. n 28 : their por- 
tions, or diviMons of the ecliptic belong- 
ing to them, ii. 64, 323, 351 : their junc- 
tion*stars, 823; time and motive of se- 
lection, 351; names, add. n. 19; situa- 
tion in each group, viii. 16-19 ; mode ofl 
dednition of position, viii. I n; defined 
positjuns, viii. 2-9; illustrutne figure, 
822 ; discordance of authoritie'^, 326 ; 
errors of position examined, and time ofl 
definition deduced, 355 ; mode of ob*| 
servutionof positions, viii. 1 2 n ; detailed 
identification of the groups and their 
junction -stars, with statement of names, 
symlxils, divinities, defined positions, 
etc., comparison with Arab mandzil 
al kamar and Chinese sieu, 327-344 , 
additional synonyms of names, add. n 
26; inability of later Hindus to point 
them out, 826; al Birunrs infoimation 
respecting them, 325 etc , 852, 353 , 
conspectus of correspondences of the 
three systems, 344 ; stellar map illus- 
trating their relations, add. n 27; Bi 
ot’s views of their oiigin and connec- 
tion, 845 etc ; age of the system in In 
dia, 347 ; discussion of its churacter.| 
connections, and origin. 347 etc ; trans 
fer of fir>t rank from Krttikii t»> A 9 vuii, 
860 ; relation to the moon, 352, atld. n 
28 ; variation in number, and omission 
of Abhijit, 862. 

conjunction of planets with asterisms, 

viii. 14, 16; systems of yogas founded' 
upon, 856, add n. l6; heliacal setting>. 

ix. 12-16, 17-18; 01 bit and revolution, 
xii. 73, 80, 90n. 

Astrology — ^generally treated in distinct 
worKs, vii. 23 u , titles of astrological 
works, vii. 2i n ; connection of Hindu 
with Greek and Arab, vii. 23 n astro 
logical import of conjunctions of plan 
eta, vii. 18-23; of splitting of Kohi^iVj 
wain, viii. ISn; of Quality of dechua 
tion of sun and moon, xi ; of sun’s en 
trance into a sign, xiv. 1 1. ^ 

Astronomy — see Greek astronomy, Hindu 
astronomy. 

Astronomical literature of HinduSi sum 
mary view of, add. n. 1. 


Atignijida, 6th yoga, ii. 65 n; 
rtl-Auwa’, I3tli manzil, 884. 

Avanti, name of Ujjayini, i. 62. 

Ayiii* A kbari»— orbits of the planets, as 
given by, 899, note ; description of iu- 
^ Btrument for measuring time, xiii. 2$xi. 
jAyu&hmant, 3rd yoga, ii. 65 ii, 

Bahudhanya, 46th year of Jupiter's cycle, 

, i. 65 n. 

Baillv— his views of Hindu ustronomy, 
introd. n, 472 ; mean positions of the 
planets at beg. of Iron Age, 162 : other 
references to his works, 2 1 8, 438. 
Balava, 3rd etc. karana, ii. 69 n. 

<il-Baldab, 2Ut manzil, 339. 

Bai^ij, 7th etc. karana. ii 69 n. 

Base of a right-angled triangle, ii. 80 n, 
add. n. 16. 

Base sine = sine, ii. 80 n, add. n. 1 6. 

Base of the gnomon-shadow, lii. 5 n, 28- 
25. 

Batn al-HOt, 28th manzil^ 348. 

Bava, 2nd etc. karana, ii. 69 n. 

Bentley, introd. note ; his views of Hindu 
astronomical literature, i. 8 n, 168; 
method of determining the age of a Sid* 
dh5nta,l 64 ; applied to SOrya-Siddh^uta, 
and conclusion drawn, 165 ; criticism of 
his method and results, 1 66 etc ; gene- 
ral estimate of his labors, 1 68, add. n. 8 ; 
his view of Hindu precession, 248 ; of 
asterisms, 338 ; other citations from and 
references to his works, 162, 163, 172, 
218, 247, add. n, 1, 4, 6,8,470. 
Bhadrfi^va. name of a.clime, xii. 38. 
BhAdrapad^, 26th and 27 th asterisms — 
identification etc., 341, add. n. 26. 
Bhddrapatia, 5th or 6th month, i. 61 n, xiv. 
3n, 16 n. 

Bhaga, divinity of llth or 12th asterism, 
334. 

Bharani, 2nd asterism— identification etc., 
328.' 

Bh6rata, name of a clime, containing In- 
dia, xii. 89. 

Bhaskara, add. n. 1— see Siddhdnta-^iro- 
mani. 

BhAvn, 42nd year of Jupiter's cycle, i. 66 a 
Bhoja-Sidilluinta, add, u. 1. 

Blij-yya (If VrdiyaJ) 49th year of Jupi* 
ter's cycle, i. 65 n. 

BhOdhara, commentator on Bfirya-Sid- 
dlAnta, add. n. 2. 

Bija, con ection of mean motions of plan- 
ets, 163 etc, 1. 9 n ; table of mean mo- 
tions as so corrected, 164, add. n. 7. 
Biol— Ills vie^?s of origin and history of 
Chinese «icm, 325, 345 etc. ; of Hindu as- 
terisms, 860 etc. ; of omission of Abhijit, 
852 ; of Hindu sines, add. n. 15 ; other 
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references to and citations from hiel 
worki*, i. *44 0 , i. 67 859,. add. n. 10, | 
17, 18, 27. 28. 29. 

Brahma — day of, i. 20 ; length of his lifej 
L 21 ; tiQie of. xiv. 21 : divinity of 22ndj 
asteriam, 839 : name of star (6 Aurigss), 
viii. 2 1 n : 26th yoga, ii. 66 n. 
Brahmagupta, i. 3 n, add. n. 1 — see Brahraa- 
sphuta Siddh&nta and Khanida Kanaka. 
Brahinahrdaya, name of star (CapeUa), 
vni 11-12. 

Brahma-Siddh4nta, add n. 1, 6. 
Brahtnn'sphuta-Siddh&nta, add. n. 1 ; its 
BYstem, how different from Sdrya-Sid 
dh&nta, add. n. 6 : references to its doc 
trines, i. 3 n, 40 n, 60 n. 246, 826 etc., 
viii. 12 n, add. n. 18. 

Birhaspati, divinity of 8th asterism, 881 
Brbaspiiti'Siddhanta, add, n. 1. 

Buclhavara, Wednesday, i, 62 n. 
al-Bula’, 23rd manzil, 340. 
al-Butdin, 2nd manzil^ 828. 

^abdakalpadruma — its list of Siddhdntas, 
add. n. 1. 

Ciitra, 12th or Ist month, i. 61 n, xiv. Sn, 
16 n. 

9^kaIya*Sanhitd, add. n. 1 : references to, 
326, 826 etc., 867, 861, 862, add. n. 6, 
etc. 

(J'Akum, 68th karana, i. 69 n. 

Calendar, sketch of a Hindu, for the yeari 
1869-60, 1 . 61 n. 

(^^livShana, era of, add. n. 12. 

(/univara, Saturday, i. 62 n. 

Oar.i, name of a yoga, add. n 19. 

^arad, autumn, xiv. lOn; 16n. 

Cardinal directions, names of, vi. 12n. 
/^arvari, 8th year of Jupiter’s cycle, i. 65 n 
yatabhishaj, 25 th asteiism — identidcatioii 
etc, 341. 

Catu^hpada, 60th karana, ii. 69 n. 

Central ecliptic-poiiit, v. In; sines of its 
altitude and zenith-distance, v. 6-6. 
Cluing, yth aieu, 334. 

Ciiittra, name of a yoga, add. n. 19. 

Che, 24th aieu, 343. 

Chin, 11th aieuy 334. 

Cliirie«e astronomy and division of the 
heavens— -see Sieu. 

Chord of an arc, 201, xiii. 18 n, add. n 16, 
Clironological cycles, i. 16-21 ; eras, add. 
n. 12. 

i^ira, cool season, xiv, 10 n, 16 n. 
ircle — name, ii. 88 n ; divisions of, i. 28 
ratio of dium. to circumf , i. 60 n, 201. 
Oitr^, 14th asterism — identificatiuo eta, 
334. 

CitratihAnu, 50th year of Jupiter’s cycle, 
J. 65 n. 

Civa, 20th yoga, it 66 n. 

Civil time, day«^aee Time, Pay. 


Cloka, common Hindu verse, introd, n. 

^bhana— llth year of Jupiter’s cycle, i. 
65 n ; 5th yoga, ii. 65 n. 

Co-latitude, terrest rial— name, L 60 n; how 
found, iii. 13-14, 14-17. 

Colebrooke, introd. n.: his statement of 
the systems of yogas, ii. 66, add. n. 19 ; 
identification etc. of the asterisms, 824 
etc. ; information as to astronomical lit- 
erature, add. n. 1 : other refcr^iees to 
• and citations from his works, i. 27 n, 

1 67, 1 88, 246 etc., viii. 1 n, 1 0- 1 2 n, 1 2 d, 
19 n, 21 n, xiii. 8 n, 5 n, xiv. 16 n, add, 
n. 2. 6, 10, 18. 

Color of moon when eclipsed, vi. 23. 

Commutation, mean — name, ii. 29 n ; how 
reckoned, li. 29 n. 

Conjunction of a planet — term how em- 
ployed in this work, 160 ; mode of ac- 
tion on the planet, ii. 1-6 ; revolutions, 
i. 29-32 ; orbits, xii. 85-86. 

Conjunction and opposition of sun and 
moon, common name of, iv.8 n : true and 
apparent conjunction, names of, v. 13 n. 

Conjunction of planets with one another, 
vii; with asterisms, viii. 14-16; name, 
genera], vii. 1 n ; particular, astrological, 
vii. 18-20, 22: conjunction viewed as 
taking place on secondary to prime 
vertical, vii. 6n: time and pla<^e how 
calculated, vii. 2-11; illustrative ob- 
servations of conjunctions, vii. 16-18. 

Contact of disks, or di»k and shadow, In 
eclipses, iv. 15 n; time of first and last 
contact how determimni, iv. 16. 

Cosine — not distinctly recognized, 200, ii. 
30 n ; term corresponding to, ii, 80 n, 
add. n. 16 ; part of arc determining co- 
sine, ii. 30. 

Cosmogony, development of creatlop, xii. 
10-28. 

yravana, 23rd asterism.~.identification etc., 
840, add. n. 26. 

Crflvana, 4th or 5th month, i. 61 o, xiv. 

3 n, 16 n. 

^ravishtha, 24th asterism — identification 
etc., 340. 

Creation, time spent by tfie Deity in, i, 
24; as given by other treatises, i. 44 n; 
reason of this allownuce, 162. 

(Jriilhara, ratio of dmm. to ciicumf, accord- 
ing to, i. 60 n. 

grimukha, 41st year of Jupiter’s cycle, L 

' 65 n. 

Crishena, author of Romaka-Siddhinta, 
ndd.'ii. 1. 

rivatsa, name of a yoga, add. n. 19. 
uOfia— 28rd yoga, ii. 66 o ; name pf a 
yoga, add. n. 19. 

gubhakrt, IQth year pf Jupiter’f cyde, i.’ 

I 

iQubit, i. 60 n, iii. 6 n. 
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^ar of Joptier’a cyde^ i 
55 n; 24th yoga, n. 65 n. 

Ciikrav^ra, Friday, i. 52 n. 

^Ctla, 9th yoga, it. 65 n. 

Cu^ps of the moon — name, x. In, 15 n; 
their demthm calculated, x 6~8; de- 
lineated, X 10-15. 

Cycle— of five years, i. 68 n ; names of its 
years, xiv. 17 n : of sixty years of Jupi- 
ter, L 65: of twelve years of Jupiter, 
xiv, 17 : their relation, xiv. 1 7 n : vaster 
chronological cycles, i. 16-21. 

«d-D«hiirAn, 4th manzil, S29. 

Da^gltikA, treatise by Aryabhatta, add. 

« 1 . 

DJdA BhA’i, commentator on Sdrya-Sid-| 
diiAnta, add. n. 2. ' 

Daily motions of planets etc., i, 26-27 ; of ^ 
equal absolute amount on each orbit,' 
zit 90 n : tables of mean daily motions,' 
161, 164, add n. 6, 7 ; mean motions in 
sidereal day, 435 : true daily motion'^,' 
how calculated, li. 47-61 , comparative 
table of, lor Jan. 1, 1860, 231. 

Davis, references to and citations from his 
essays in Asiatic Researches, intrud. n , 
163, i. 65 n, 198, 218, xiv. 16 n, 17 n, 
add. n. 17, 438, 484, 456. 

Day — civil day, how reckoned, i. 86, xiv. 
18, number of m an Age, i. 37 ; varying 
length in different seasons, xii. 46-71: 
lunar ilay, i. 13; number of in an Age, 

i. 87 ; its portion, ii. 64 ; current one how 

determined, ii. 66 : omitted lunar days, 
L 86 ; number of in an Age, i. 88 ; how' 
calculated for a given period, i, 60 : aid-' 
ereal day, xiv. 15 ; its divisions, i. 11- 
12; number of in an Age, i. 34* solar' 
day, XIV. 8 n : day of the gods, i. 18-14, 
xii. 46, 47-51, 74, xiv. 20, day of the 
Fathers, xn. 77 ii, xiv 14 , day of Pra- 
j'lpati, xiv. 21; day of Brahma, i. 20, 
XIV, 21. I 

Day of a planet, i. 84, il. 69 , its divisions,' 

ii. 62-68. ' 

Day-measure, iii. 35 n. 

Day-radius, ii. 60. 

Day sine, ii. 60 n. 

Declination — name, 190; reckoned as in 
the ecliptic, 190, vni. In; how calcu- 
lated, it. 28 ; how combined with lati- 


jDegree of a circle, i. 28. ^ 

iDeUmbre, references to and cnaikms from 
hia work% introd. n., 199| 200, 249, rU. 
14 n, add. n 16,17, 18. 

Dhfttar, 44th year of Jupiter's cyde, i 
65 n. 

|adh-DhirA’, 7th manzil^ 881. 

Dhrti, 8th. yoga, ii. 65 n. 

Dhruva, 12th yoga, ii. 66 n. 

DhOmra, name of a yoga, add. n. 1 9 . 

Dhvaja, name of a yoga, add. n. 19. 

Dhvankshn, name of a yoga, add. n. 19. 

Dial, construction of, iii. 1-7, 

Diameter, relation of to circumference, i. 
60 n, 201. 

Digit, ill. 6 n ; measure of the gnomon in, 
111 . 6n; equivalent in minutes, in pro- 
jecting an eclipse, iv. 26; measure of. 
the moon’s di^k in, iv. 1 1 n, x. 9 n. 

Directions on the sphere, how reckoned, 
281, vii. 6n: cardinal directions, vi. 
12 n. 

Diurnal circle, radius of, how calculated, 
li. 60. 

Dundubhi, 80tb year of Jupiter’s cycle, 
i. 65 n. 

Duration of an eclipse, name of, iv. 1 6 n ; 
how determined, iv. 12-15, v. 13-17. 

Durmati, 29th year of Jupiter’s cycle,!. 
55 n. 

Durmukha, 4th year of Jupiter’s cycle, i. 
55 n. 

Earth — form, position, and support, xii. 
82 ; apparent form, xii. 54 ; its revolu- 
tion taughtr by Aryabha*(to. i. 27 n ; di- 
mensions, i. 59; centre’ and surface, 
terms for, 286 ; poles, xii. 84-r35 ; geo- 
graphical divisions, xii 86-40; zones,* 
xii. 69-69; cavities within it, xii. 83; 
measurement by circles and arcs not ap- 
plied to, 1 . 05 n. 

Earth’s shadow, diameter how calculated, 

I iv. 4-6. 

'Earth-eine, li. 61. 

East and west direction on the sphere, 281. 

East and west hour-circle, in. 6, xiii. 16 n. 

East point, 282, add n. 23. 

Eccentric circle, equivalent to Hindu epi- 
cycle of apsis, 208. 

Eccentricities of planetary orbits, compar- 
atn^e table of, 220. 


tude, ii. 68 ; comparative table of, for Eclipses— name, iv. 6 n ; rules, applying 
Jan. 1 1860.281: how found by ob- to solar and lunar, iv; rules for paral- 
servation, iii. 17-18. lax, applying to solar, v ; projections of 

Declination, equal, of the sun and moon— eclipses, vi ; primiMve theory of cause 
time how calculated, and astrological of eclip'^e, iv. 6 n, 1 1 n : true theory, iv. 

influence, xi. 9 : occurrence of annular eclip.'^e not 

Deflection of ecliptic from an east and contemplated, v. 1.3 n: calculation of a 

■west direction — how calculated, for use lunar eclipse, adtl. n 24 ; of a solar 

in projection of eclipses, iv. 24-25; how eclipse, add. n. 25 ; projection of a lu- 

projected, vi. 2-9. | nar eclipse, SOI. 



S^ryaSiddh&nta. 

Ecliptic— nMJ»e. «'•. 18 n ; pole, S87 ; di- Geoftrapbf, xii. 84-4S ; of Purfinaa, ait 
Visions^ i. 28 ; tbeir equatorial uquiva> ' 44 n. 

Icnts, iil 42-46 : inclination, ii. 28: ori- n1-Qhafr, 16th manxil^ 886. 
ent and meridian points, iii. 46-49 ; cen- Gnomon, Hi. 1, 6 n 
tral point, v. 1 n ; deflection from east Goei, 28rd sieu^ 841. 
find west direction at a given point, iv. Gralia i^hava, add. n. 1 ; its definition of 
24-25. Iposition of the asterisms, 326-842 } of 

Elements, five, xii. 28. fixed stars, viii. 12 n, 21 n. 

Entrance of the sun into a sign, astrolog* Greelc a‘*tronomy', relation of, to Hindu, 
ical character, xiv. 8, 11. 471 etc — see Ptolemy. 

Epicycle — name, ii. 38 n : dimensions, fof Greek words in Hindu technical language, 
all the planets, ii. 84-37 ; change of di i. 28 n, 62 n, ii. 80 n, iii. 34 n, 474. 
mensions, ii. 88 n, 219, add. n. 18;*epi Grishma. summer, xiv. 10 n, 16 n. 
cycle of apsis equivalent to eccentric! GOdlwIrthaprakAjaka, name of RanganA- 
orbit, 208 : relative dimensions of orbits tha’s commentary on the Sfliya-Sid- 
deduced from epicycles of conjunction,! dhAnta, introd, n. 

220 ; comparison of Greek and Hindu GuruvAra, Thursday, i. 62 n. 
systems, 218 ; Greek origin of the meth- 
od, 473. , , , lal-Hak’ah, 6th manai/, 880. 

Equatiouof the centre— how calculated Hall, R E.— his edition of Sflrya-SiddhAn- 
ji. 39; Ptolemy’s method, for sun and I ta, introd. n, add. n 1. 
moon, 211 ; for other planets, 217 : how jai.Han’ah, 6th manzii, 830, 
applied, with annual equation, in find- Harshana. 14th yoga. ii. 66 n. 
ing true places of lesser planets, ii. 48- Hasta. isth asterism— identification etc., 
45 ; comparative table of value when 334 

greatest, 220. , Hemalamba, 6th year of Jupiter’s cycle. 

Equation of the orb, or annual equation — i. 56 n. 

how found, ii. 40-42 : Ptolemy’s meth Hemanta, winter, xiv. 10 n. 16 n. 
od, 217 : how applied, with equation oj Hemisphere— name, v. 17 n; eastern and 
centre, ii. 48-46. western, of heavens, v. 17 n; northern 

Equation of time, correction for, ii. 46 and southern, of earth, xii. 46,46. 

its insufficiency, ii. 46 n 437. Heliacal settings and ri-«mg8 — of planets, 

Equation of motion of a planet, li. 47-61 jx. i-H; distance from sun of occiir- 
Equaior, celestial, iii. 6. rence, jx. 6-9 p calculation of time, ix. 

Equator, terrestrial, 392. 10-11, 16: of astensms, ix. 12-17; as- 

Eqiiinoctial shadow, iii. 7, 12-13; how terisms which never set heliacally, ix. 

found from latitude, iii, 17. 18 - of moon, x. 1. 

Equin«>x, iii. 6 n: precession of — see Pre- Hindu astronomy, discussion of its origin, 
cession. age, and relation to the Greek, add. 

Eras in pra'ctical use among Hindus, add. n. 80. 

”•12. , , Hiu, 22n(l 841. 

Ether, fifth element, xii. 23; orbit of, xii. Hoisington, H. R.— his Oriental Aetrono- 
80, 81, 90. jner cited, introd. n., ii. 18 n, 218. 

Evection, not noticed by Hindus, 211. Horizon, iii. 49 n. 

Hour — name, i. 62 n ; succession of regents 
Fang, 16th sieu, 386. of, xii. 79. 

al Fargh al Mukdim, 26th manzil, 843. Hour-angle, distance in time from meridi- 
al-Fargh al-Miikhir, 27th manzil, 343. an, lii 84-36 ; corrected hour-angle, 284 ; 

Fathers, or Manes — divinities of 10th as- sun’s hour angle how determined from 
terism, 832; their station and day, xii. observation, iii. 87-39. ^ , 

74, XIV, 14. Hypothenuse — name, iv. 21 n : hypoth. of 

Fixed stars— names and defined positions shadow of gnomon, iii. 8 ; constant re- 
of certain, viii. 10-12, 20-21 ; their iden- lation to measure of amphtude, Hi. 7 n. 
tification, viii. 12 n, 21 n. 

Full moon, day of, ii. 66 n. |i§vara, 46th year of Jupiter’s cycle, i 

56 n. 

Clada, name of a yoga, add. n. 19. IdAvatsara, 3rd year of lustrum, xiv. 17 n. 

Ga^da, 10th yoga, ii. 66 n. Ideler— identifications of Arab mandzil, 

Gane^a, author of Graba-LAghava, add. 826 etc. 

n. 1. Idvatsara, 4th or 6th year of lustrum, 

Gara, 6th etc. kamigia, ii. 69 n. . xiv. 17 n. 

Garga, Garga-SiddhAnta, add. n. 1. |al-lklil, 17th manzil, 886, 
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]IMitiiiikMl«-<^fplaiietaTy (n’biUtoedip^^ jEi^dliaiia, dSrd year of Juptltif*d S. 
L 6^-70; comparative table of, i. 70 ti ; , 55 n. 

of odiptic to equator, ii. 28. jKrodbin, 12tb year of Jopitei^s Oyde, i. 

ladm— 25th yoga, ii. 65 n: divinity of 55 ti. 

18th asteriain, 887 ; of otbere, 341 ; witli Krttil^a, Srd aptcrism — ideOtificatioo etc., 
Agtii, of letb, 885. 828 ; formerly first of the series, i. n, 

lAequaltties of planetary motions — bow . 860. 

produced, ii. 1-8; why of different de- |Ksbaya, 34th year of Jupiter’s cycle, i, 
irrees, ii. 9-11. 56 n. 

Instruments— arttiillary sphere, xiii. 1-20, Xuei, 6tb «ieu, 831. 
tiii. 12 n; other instruments for mea8»[Kuru, a clime, xii. 40. 
uring time, xiii. 20-24 ; for taking alti-! Kuruksbetra, region in India, i. 62 n. 
tude, xiii. 21 ti; for taking zenith-dis-l 

tiince at meridian transit, viU. 12 n. LAdha, astronomical authority, i. 8 n. 

Iron Age. i. 17 n; its commencement, 161 ; Lagadha or Lagata, author of Jyotisba, i. 
how determined, 162. 8 n. 

Laghu*Arya*SiddhAnta, add. n. 1; cita* 
aj'Jnbhnb, 10th manzil, 333. tions and references, 168, add. n. 6. 

Jambfidvlpa, central continent in Puranicj Lambaka, name of a yoga, add. n. 19. 

geography, xii. 44 n LankA, i. 62 n. xii. 89. 

Jaya. 2nd year of Jupiter’s cycle, i. 66 n.' LAta, called by al-Birilni author of Sfirya- 
Jervis, his Weights, Measures, and Coinsj SiddhAnta, i. 8 n. 

of India, introd. n. Latitude, celestial — name, i. 70 n, iv. 21 n; 

Jfilna-Bhlskara, reference to. i 6 n. how measured, i. 70 m. viii. 1 n; mean 

Jfilna-rAja, author of SiddhAnta‘Sundara,| greetest latitude of planets, i. 68-70 ; 

add. n. 1. latitude of plunets how calculated, ii. 

Jones, Sir W., references to and citations| 66-67 ; how combined with doclmation, 
from his works, 824, 826, xiv. 16 n, add. ii. 68. 

n. 1. , Latitude, terrestrial — name, i. 60 n; how 

Jupiter— names, revolutions, etc., etc., see' ascertained by observation of shadow, 
Planets — Jupiter’s cycle of sixty years,} in. 18-14, 14-16 : circumf. of earth on a 
i. 55 ; of twelve years, xiv. 17 ; their| parallel of latitude, how found, i. 60. 
relation, xiv 17 n. i Leu, 27th eieu, 328. * ^ 

Jy&ishtha, 2nd or Srd month, i. 61 n, xiv. Li, Chinese measure of distance, i. 60 n, 
8 n, 1 6 n. add n. 1 3. 

JyeshtliA, 1 8th asterism— identification otc.,| Lieu, 7th sieu, 882. 

836 ; its last quarter unlucky, xi, 21. ! LokAloka, boundary bf the earth, xii 44 n, 

Jyotisha, astronomical treatise, I 3 n. xiii 16 n. 

. , longitude, apparent— term how employed, 

KAladnpda, name of a yoga, add. n. 19. • n ; how found, vn. 7-11. 

KAlayukta, 26tii year of Jupiter’s cycle, i I LongHude, celestial, of a planet— no name 
65 n. for, i. 63 n ; mean longitude how found, 

al Kalb, 18th man*?7, 337. 58, 64, 60-61, 67; true longitude 

KamalAkara, author of Tattva-VivekaJ found, ii. 89-46 . sun’s true and 

add. n. 1. mean longitude how determined from 

KA9a, ’name of a yoga, add. n. 19. observation, iil 1 7-20, 40-41. 

Kang, 18th aieu, 886. Longitude, polar — terra how employed m 

Karat^a, half a lunar dav. il 67-69. work, viil 1 u ; polar longitudes of 

KArttika, 7tli or 8th month, I 61 n, xiv. asterisms, viii. 2-6 ; of certain fixed 
8n, 16 n. lO-H, 20-21, 

Klulava, 4th etc. karana, il 69 n. Longitude, terrestrial — name, I 61 n ; 

Ketu, moon’s descending node, li. 8 n. whence measured, i. 62 ; how detef- 

Ketumlla, a clime, xii 39. mined, i. 68-66 ; measured in yojanas, 

Kha^ds'Kapika, treatise, or chapter of one, *• n. 
by Brahmagupta— cited by al-Birfint re- Lunar time, day, month- see Time, Day, 
specting asterisms, 826 etc.. 862. 868. j _ Month. 

KhsrR,59thyearofJupiter’scycle,i.66nJ Lustrum, cycle of five years, i. 58 n ; 

Ki, 18th fdeu, 889. | of jeats, xiv. 17 n. 

Ktlaka, 1 6th year of Jupiter’s cycle, L 55 n. 

Kinstughna, Ist kfU‘a]gA, il 69 n. Mackenzie collection— see Wilson. 

Xjo, 12th sisw, 885. MaghA, 10th asterism— identificatioo etc., 

Koei, 26th sieu, 84b. 882, add. n. 26. 
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month, I 61 n, zir. 86 ; apparent diameter how 
8 n, 16 D. !▼* ^“8 ; conciscr method, 466 : moon’s 

H<^itra, name of a yoga, add. n. 19. heliacal setting and rising, x, 1 ; toe of 

Mallik^^rjuna, commentator on Sdrya-Sid-j rising and setting, how calculated, x. 2- 
dh^nta, add. n. 2. 5 ; elevation of cusps, x. 6-8 ; to deter- 

MammabiiatU, commentator on Sdrya* mine illuminated part of disk, x. 9 ; to 
Siddh&nta, add. n. 2. delineate illuminated part, and elevation 

M^nasa, name of a yoga, add. n. 19. of cusps, x. 10-15 : moon the divinity of 

Man^zil ahkamar— see Arab lunar man* 5th asterism, 829 ; relation to system 
gions. of asteri^ms, 851, add n. 28 ; equality of 

Mangalav&ra, Tuesday, i. 62 n. declination with sun impropitious, xi. 1 

Knnmatha, 8rd year of Jupiter’s cycle, i. etc. ; station of the Fathers, xii. 74. 

56 n. Motions of planets— see Daily motions, 

Manu, citations and references, i. 12 n, Inequalities. 

17 n, 19 n, 28*n, xii. 28 n, xiv. 14 n. Mrga^irsha, 5th asterism — identification 
Mao, 1st sieu, 829. etc., 329, add. n. 26. 

M^rga9irsha, 8th or 9th month, i. 61 n, MrgavyAdha, name of star (Sirius), viii. 

xiY. 3n, 16 n. 10-11, add. n. 26. 

Mars, names, revolutions, etc., etc.— see Mrtyu, name of a yoga, add. n. 19. 

Planets. Mudgara, name of a yoga, add. n. 19. 

MAtanga, name of a yoga, add. n. 19. MuhOrta-Cintdmani, cited respecting as- 
Maya, recipient of revelation of Sfirya- terisms, 826 etc. 

Siddh^nta, i. 2,4,6 n, 7,xii. 1, 10, xiv. Muh0rta-M4lA, cited respecting Abhijit, 
24 27 ; conjectured identity of his name 854. 

with that of Ptolemy,!. 6 n. Mula, 19th asterism— identidcation etc., 837. 

Mean motions of planets — see Daily mo-| Muni^vara, author of Siddh&nta-S&rva- 
tions etc. bh^uma, add. n. 1, 2. 

Mean places of planets — see Longitude. Musala, name of a yoga, add. n. 19. 
Measure of amplitude, iii. 7. 

Mercury, names, revolutions, etc., etc. — | an-Na’&im, 20th manzil, 839. 

see Planets. N^ldi, sixtieth part of sidereal* day, i. 11. 

Meridian— no distinct name for in text, xiii NAga, 69th karana, ii. 67, 69 n. 

16 n , name in commentary, 288, xiii.| an-Najrn, Srd manzil, 829. 

16 n. Nandana, 60th y^ of Jupiter's cycle, i. 

Meridian ecliptic point, iii. 49, v. 4-6, 9 n. 66 n, 

• Meridian, prime — situation of, i. 62; why NArada, NArada-SiddhAnta, add. n. 1. 
chosen, i, 62 n. * NAradi-SanhitA, add. n. 1. 

Meridian-sine, v. 6. • ^ an-Nathrah, 8th manzil, 381. 

Meru — poles of the earth, xii. 84-36 ; in; New moon, day of, ii. 66 n. 

Puranic geography, xii. 44 n. ' Nieu, 20th 8ieu, 340. 

Minute of arc, i. 28. an-Niyat, stars in Scorpio, 337. 

Miira, divinity of 17th asterism, 336, Node of a planetary orbit — name, i. 84 n, 
Month — civil, i. 12 : lunar, i. 13 ; number| xi. 5 n ; only ascending node spoken of, 

in an Age, i. 86; names of those com- i. 34 n ; names of ascending and de- 
posing the year, i. 61 n, xiv. 16 n; how scending nodes, li. 8n, 360; mode of 

derived, xiv.- 16 n; divisions of lunar action on the planet, ii. 6-8; revolu- 

month, 1. 5 1 n intercalary months, i tions, i. 42-44 ; how devised, i. 44 n ; pq- 

38 ; number in a given period how cal- sitions, acc. to different authorities, i. 

culated, i. 49 : lunar month a day of the 44 n , compared with Ptolemy’s, add, n. 

Fathers, xii. 74, xiv. 14 : sidereal month, 11 ; corrections applied to places of, m 

1. 12 • solar month, i. 13 ; number in an calculating latitude, li. 66. 

Age, i. 89 ; names, i. 61 n, xiv. 16 n ; pre- For moon’s node, see Moon. , , 

ciae length of the several solar months, Nrsinha, commentator on SAiya-SiddhAn- 
xiv. 8 n ; division into seasons, xiv. 16 n. ta, add. n. 2. 

Moon — names, revolutions, etc., etc., see NU, 2l8t Heu, 840. t. x • 

Planets— Moon’s apsides and nodes, revo- Numbers, how expressed in the text, m* 
lutions in an Age, i. 38 ; mean daily mo- trod. n. 
tions of, 161, 164, add. n. 5, 7; in side- . • i * • 

rt al day, 436 ; positions at beginning of Oblique ascension, equivalents in, of sijgfDs 
Iron Age, 162, add. n. 6 ; orbits, xii. 87- of ecliptic, iii. 44-46 ; table of equiva- 
88 : moon’s dimensions, iv. 1 ; mean ap- lents as calculated for Washington, 

parent diametejr, distance, and horizon 266 , for Williams’ Oplh^e, 467„: de- 

tal parallax, iv. 1 n ; orbit, iv. 1 n, xii.' grees of oblique ascension, 2X. 5 n, 
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Otwermtoit fast eontomplated in nPerigee, peribelion, no naiHfe w, $07. 
Hindii system^ ’Hi. 18 n, Tiil 12 n,472 ; ''erpendicular of a right-angled tnanido* ii. 
tyocmamef of Hindu observations, 866, SOn, add. n. 16. 

86 i. ^erpendicular-sine sa cosine, il 80 n, add. 

Od, Sitli mev, 828. n. 16. 

Orbib-*-nanie, ir. 8, xii. 76; orbits of the Phftlguna, 11th or 12th month, i 6l8 



i 27 n, iv. 1 n, xii. 90 n ; their relative 
dimensions deduced from epicycles, and, 
eompared, 220. 

Orient ecliptic-point, iil 46-48. 

Orient-sine, or sine of amplitude of orient, 
ecliptic-point, v. 8. 

Pdda, quarter of a ^loka, introd. n. 

Padma, name of a yoga, add. n. 19. 

Pddma, name of l^t ^on, i. 28n. 

PaOca-Siddh&ntiM, I 8 n, add. n. 1. 

Par&bhava, 14th year of Jupiter’s cycle, | 
i. 66 n. 

ParA^ara, add. n. 1. 

Par^^ara or P&rd^ara Siddhiinta, add. n ^ 
1 ; its system, add. n. 6 ; length of year, 
168 ; positions of apsides and nodes, i. 
44n. I 

Parallax— general exposition of Hindui 
•view of, V. 1 n ; horizontal parallax of 
moon and sun, iv. 1 n ; the same acc ' 
to Ptolemy, iv. In: vertical parallax 
and its resolution, v. In; parallax in 
longitude, name of, 288 ; mode of cal- 
culating, in time, v. 8-8; parallax in 
latitude, name of, 288 ; mode of calcu- 
lating, V. 10-12: method of applying 
parallax in determining phases of eclipse, 
V. 9, 13-17, 463; general criticism of 
methods of calculation, 299 : parallax 
of other planets neglected, vii. 28 n. 

Paridh£Lvin, 20th year of Jupiter’s cycle, i,| 

65 D. 

Parigha, 19th yoga, il 66 n. 

Parivatsara, 2nd year of lustrum, mv. 
17 n. 

Pftrsi asterisms, or 28-fold division of 
ecliptic, 824, 849. 

P6rthiva, 63rd year of Jupiter’s cycle, i 

66 n. 

Path of extremity of shadow, how drawn 
on the dial, iil 41-42. 

Path of eclipsing body, how drawn in pro- 
jection of eclipses, vl 14-16. 

Patriarchate, great chronological period — { 
how composed, I 18: reckonea as day 
of PraJApati, xiv. 21. 

P&olostya or Pulastya Siddhdnta, add. n. 1 . 

P6uli(a or Pult^a Siddh4nta, I 6n, add 
n. 1, 6 : its length of year, 168. 

Piusha, 9th or 10th month, i. 61 n. xiv. 
8 n, 16 n. 

Perfected, the, a race of supematurall 

beings, xii. 28 , 81 , 40. 


xiv. 8-n, 16 n. 

^halguni, 11th and 12th asterisme— iden. 
tification etc., 888, add. a. 26. 

phases of an eclipse, contact, immersion, 
emergence, separation, greatest oheeu- 
ration, etc. — names, iv. 15n, 17 n. 

’I 2Dd sieu, 829 ; 26th sieu, 848. 

’ingala, 26th year of Jupiter’s cycle, i. 
55 n. 

Planet, name, iv. 6 n, add. n. 22. 

’lanets — ^names, add. n. S ; creation, xil. 
22-24; general explanation of motions, 
I 26-27, XU. 73-77 ; point of commence- 
ment of motion, I 27, 162 ; time of com- 
mencement, I 24, 161, 162, 1 44 n; sid- 
ereal revolutions in an Age, I 29-82 ; 
tables of periods of sidere^ revolution, 
161, 164, 168, add. n. 5, 7 ; mean daily 
motions, I 26, xil 83 ; tables of do., i. 
84 n, add. n. 5, 7 ; mean positions, eod 
of last Golden Age, i. 67 ; do. beginning 
of Iron Age, i. 58 n, add. n. 6 ; actual 
mean positions, beg. of Iron Age, 162 : 
to find mean longitude for any given 
time, I 58-67; mean longitude as found 
for Jan. 1, 1860, aoVl errdrs, I 67 n : 
causes of irregular motion, .il 1-11 ; 
kinds of motion, il 12-18 ; how to cal- 
culate true longitudes, ii. 29-46; di- 
mensions of epicycles, il 84-38 ; ec^ua- 
tion of centre, ii. 39 , annual equation, 
il 40-42; calculation of true rates of 
motion, ii. 47-61 ; of declination, il 28 ; 
data for finding latitude, i. 68-70 ; mode 
of calculation, ii. 66-67 ; combination of 
latitude and declination, li. 68 : com- 
parative table of true longitudes, daily 
motions, and declinations, for Jan. 1, 
1860, 231 ; apparent diameters, iv. In, 
vii. 13-14: orbits, how 'determined, ly. 
1 n, xii. 90 n ; absolute dimensions, Xii. 
80-90 , relative dimensions, deduced 
from epicycles, 220 ; distances from 
earth, xii. 84 ; order in respect to dis- 
tance, XII. 81 ; order in which referred 
to in this work, I 62 n : synodical revo- 
lutions, il. 42 n : conjunctions of plaiiets 
with each other, vii ; with asterwms, 
yiil 14-15 : heliacal settings and risings, 
ix.1-11: regency over days, months, 
etc., i. 61-62, xii. 78-79 : day of a plan- 
et, ii. 69. 

Plava, 9tli year of Jupiter’s cycle, I 
66 n. 

PJavanga, 16th rear of Jupiter’s i 
65 n. 



Polar Imigitude and latitada» tanxu how\ ting of planets^ iz.»a; poutums of ap^ 
employed workj viii % n. sides and nodes of planets, add. n. 11. 

pole— of eart^, xii. 84-86 ; of ecliptic, Polija, author of PAnlipa'^iddhtota* add. 

287 ; of prime vertical, 288. n. I ; identical with Paulus Alexandii- 

Polestars, xil 43. nus ? i. 6 n, add. n. 1. 

portion of an asterism, ii. 84, 828, 861-64. Punanrasu, 7th asterism— identification 
possessors of Knowledge, supernatural etc., 880. 

beings, zil 81. Pfirva-ashfidhd, 20th asterism— identifica- 

Prabhava, 86th year of Jupiter’s cycle, i| tion etc., 888. 

56 n. Pfirva-Bhddrapadfi, 26th asterism— iden- 

PrajApati— 89th year of Jupiter’s cycle, i. tification etc., 841. 

56 n ; divinity of 4th asterism, 829, viii.| Pdrva-Phalguni, 11th asterism — identifi- 
13 n: the patriarchate a day of, ziv. cation etc., 883. 

21 : name of a star ($ Aurigse), viii. 20 :[ Pdslian, divinity of 28th asterism, 848. 
name of a yoga, add. n. 19. Pushya, 8th asterism— identification etc., 

Pram&diD, 2l8t year of Jupiter’s cyde, i 881. 

55 n. 

Fram&thin, 47th year of Jupiter’s cycle, i. |Quadrant8, odd and even, ii. 29-80. 

56 D. 

Framoda, 38th year of Jupiter’s cycle, i Radius— names, ii. 60 n ; value in min- 
65 n. utes, ii. 22. 

Pravardha, name of a yoga, add. n. 19. Ralm, ii. 6 ; cause of eclipses, ii. 8 n, iv. 
Precession of the equinoxes, iii. 9-12 ; 6 n. 

name, 249; statement of, lii. 9; form Rdkshasa — 23rd year of Jupiter’s cycle, 
of theory, a libration, iii. 12 n; possible i. 65 n ; name of a yoga, add. n. 19. 
reason, 247 ; Bentley’s view refuted, Raktdksha, 82nd year of Jupiter’s cycle, 
248 ; theory of SiddhAnta-^iroma^i, not i. 66 n. 

a libration, 248 ; whether precession Rangandtba, commentator on Sdrya*Sld- 
taken account of in construction of Hin- dhdnta, introd. n., add. n. 2. 
du system, 247, add. n 20; position and Ratnamdld, authority respecting aster- 
history in this treatise, 246 etc., add. n. isms, 826. 

20 ; rule for calculating, iii. 9-10, for| R^udra, 28th year of Jupiter’s cycle, i. 
determining by observation, iii. 11-12 66 n. 

Greek view of precession, 249. Ravivdra, Sunday, i. 62 n. 

Prime meridian, i. 62. Regents of years, months, days, and hours, 

Prime vertical, iii. 6 , its pole, 283 ; to find i. 61-62, xii. 78-79. 
hypoth. of shadow, when sun is on the, Respiration, measure of time, i. 11. 
ill. 26-27. Retrogradation of the planets — name, ii, 

Priti, 2nd yoga, ii. 66 n. 12-13; explanation, and definition of 

Progresses of the sun, from solstice to limits, ii. 61-65. 

solstice, xiv. 9. Revati, 28th asterism— identification etc., 

Projection of an eclipse, vi ; name, vi. 1, 8 843 ; its last quarter unlucky, xi 21. 

scale of, iv. 26 ; figure illustrating pro Revolution of a planet, i. 26-27 ; numbers 
jection of lunar eclipse, 801. of revolutions in an Age, i. 29-84. 

Ptolemy— possible traces of his name in Right ascension, equivalents of the dMFer- 
Hindu astronomy, i. 6 n ; his times of j ent signs of the ecliptic in, iii. 42-44. 
sidereal revolution of the planets, 168, lar-Rishfi., 28th mamilf 848. 
add. n. 10 ; inclination of planetary or Rohini, 4th asterism— identification etc., 
bits, i. 70 n ; of ecliptic, ii 28 n; use oi 829 ; astrological consequences of ctA- 
chords, 200 ; relation of his chords to lision of the planets with, viii. IS, 
Hindu sines, add. n. 16 ; mode of cal- Rohitaka, place situated <mj prime merid- 
culatiog equation of centre of sun and ian, i. 62, 

moon, 210 *, of other planets, together) jRomaka, name of Rome, L 6 n, xlL 89* 
with annual equation, 217 ; his improve- Romaka-Siddhdnta, add n. 1, i. 6 n. ^ 
ments of Gre^ astronomy, not found in Rudhirodgfirin, Slst year of Jupiter s cy- 
Hindu system, 219,474; relative di- cle, i. 66 n. - , . . 

xnensians and eccentricities of planetary Rudra, divinity of 6th asterisizt, 880, 
orbits, 220 ; retrogradation of planets, au a/ 

226 ; precession, 249 ; distances, paral [For words often spelt with Sn, a « 18, or 
lax, and cUmensions of sun and moon ; 8, gee C, under the letter C.j 

271; direction of ecliptic in eclipses, ISa’d adh-DfaAbih, 22nd maim/, 8^. 

284; aatroU^y, vii 28 n; heliacal set- Sa’d al-Akhbiy^ 26th manst/, 841, 
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Sft’d i^4tli manzU, S4l/ Siddb^nta-S&rvabhiamft, ftddL n. 1 : n^etii. 

Sa’d Bula', aSrd manzil, 840. od of ^bservmg poaitiong of asterisms, 

B&(ft^feraiita» 18tb year of Jupiter’s cycle,! viii. 12 n; epicycles, add. n. 18. 

* i 55 D. Siddh^nta-Sundara, add. n. 1 ; cited by 

84dhya, 22Dd yoga, ii. 66 n. Siddb&nta-Sdrvabhduma, yiii, 12 n. 

SamvatiMfcra— let year of lustrum, xiv. It it;|Siddh&rthin, 27th year of Jupiter’s <yele, 
year of era of Vikramdditjr;a> add. n. 12. i. 66 n. 

Sanskrit words, transcription and pronun- Siddhi — 16th yoga, ii. 66n; name of a 
ciation of, introd. n. yoga, add. n. 19. 

ae-Sarfah, 12th manzil, 884. Sidereal time, day, year— see Time, Day, 

SarVadh&rin, 66th year of Jupiter’s cycle, ’ Year. 

t 66 n. I Sieu, 28-fold division of heavens by Chi- 

one . 1 


Sarvajit, 66th year of Jupiter’s cyde, i.| 
66 n., . 

Saturn, names, revoktions, etc., etc. — see 
Planets. 

S4ubh4gya, 4th yoga, ii. 65 n. 


825 ; comparison with likdu 
asterisms and Arab lunar mansions, 
827-844 ; map illustrating position and 
relations, add. n. 27 ; origin of system, 
acc. to Biot, 846. 


S&umya — 17th year of Jupiter’s cycle, i. Sign, twelfth part of ecliptic, i. 28; reck- 
66 n ; name of a yoga, add. n. 19. oned from any given starting-point, i. 

Scale of projection of an eclipse, iv. 26. 28 n, 68 n ; table of names and symbols, 

Seasons — number and names, xiv. 10 n; i. 68n. 
months and asterisms belonging t^j as-Simdk, 14th manzilf 836. 
them, xiv. 16 n; reason of varying] Sin, 16th sieu, 887. 
temperature, xii. 46, 72 D. Sine — name, 201, add. n. 16 ; series of 

Second of arc, i. 28. sines, in minutes, ii. 1 7-22 ; comparative 

Serpents, divinities of 9th asterism, 832. table of^ 197 ; table of Aies for every 

Seven Sages, stars in Ursa Major, xiii. 9 ;| degree, with difierences, 429 ; rule for 


their independent revolution, viii. 21 n. 
Shada 9 itimukha, solar period, xiv. 8-6. 
Shadow of earth — diameter on moon’s 
orbit, iv. 4-6 ; no account taken of pe 
Dumbra, iv. 5 n. 

Shadow of gnomon — names, iii. 6 n ; base, 
or north and south projection of, iii. 28- 
26 ; path of its extremity, iii. 41-42 : 
equinoctial shadow, iii. 7, 12-13: noon 
shadow, how calculated, iii. 20-22 ; oth- 
er shadows, iii. 28-84, 34-36; shadow 
cast by any planet or star, how deter- 
mined and laid down, 312, 816. 
ash-SharaUn, Ist manzif, 827. 
ash-Shaulah, 19th manzil^ 888. 


developing the series! ii. 16-16 ; how 
derived, 198-9, add. n. 16 ; its falsity, 
add. n. 15 ; Hindu use of sines earlier 
than Arab, 200 ; Arab sines ffoni Greek 
chords, 200 ; whether Hindu sines like- 
wise? add. n. 15; Hindu series how 
obtained, 1 98, add n. 1 5. 
part of an arc determining the sine, ii. 
29-30 : to find the sine of a given arc, 
or arc of a given sine, ii. 31-33. 

Sing, 8tb S'leu, 383. 

Solar time, day, month, year, etc.- 
Time, Day, Month, Year. 

Solstice, name of, 249, xii. 72 n. 

Soma-Siddhdnta, add n. 1, 6. 

Somav&ra, Monday, 1. 62 n. 


Siddha, 21st yoga, ii. 66 n. 

Biddh&ota-^iromani— date, authorship, and| Sphere, 287. 
dirivation, add. n. 1 ; account of V eddn- Square, iii. 6 n. 
ffM, i. 8 n ; planetary system, add. n. 6 S^ira, name of a yoga, add. n. 19. 
division of the day, i, 12 n; length of Subb&na, 6 Ist year of Jupiter’s cycle,!, 
year, and mean sidereal revolutions of 65 n. 
planets, 168 ; positions of apsides and Sukarman, 7th yoga, ii. 66 n. 
nodes, i. 44 n ; diameter and circumfer- jSum of days — names, i 61 n ; how found, 
ence of earth, i. 60 n ; prime meridian, i 1. 45-51. 

i. 62 n ; precession, 248 ; statement re- |Sun— names, revolutions, etc., etc,, see 
specting precession os taught by Sdrya- Planets— dimensions, iv. 1 ; mean ap- 

Siddh4nta, 246 ; sines of aenith -distance 
and altitude of ecliptic, v. 7 n ; defini- 
tion of position of aisterisms, 826-844; 
of fixed stars, viii. 12 n ; geography of 
southern hemisphere, xii. 44 n ; orbit of 


asterisms, xii 90 n ; armillary sphere,] 
xiil 8n; descriptions of instrnments, 
xiii. 21 n, 22 n ; solar day, xiv. 8 n ; epi- 
cycles, add. n. 18. 


parent diameter, ‘ horizontal parallax, 
and distance, iv. 1 n ; to find true ap* 
parent diameter, iv. 2-8 ; briefer meth- 
od, 466 ; solar eclipses, iv, v ; calcu- 
lation of a solar eclipse, add. n. 25 ; 
error of sun’s motion and position by 
Hindu system, 166 ; adaptation gf those 
of other planets to it, 164-167: son’s 
revelation of present treatise, i. 2-9, xiv. 
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Sdrya-SiddMnta, 


34^25 : bie part in ibe creation, zii 15<-| 

: divinity of 18th 88tefi8m^834. 

Surd, 259. 

Sdrya SiddhAnta— professedly revealed hy 
the Sun to Maya, i. 2-9 ; ascribed by 
al-Birdni to L&ta, i. 3n; referred by 
Bentley to 11th century, 165; refuta- 
tion of this conclusion, i. 3 n, 167, 470 ; 

E sition in astronomical literature of| 
dia, introd. n., add. n. 1, 470 ; Us sys- 
tem compared with those of other trea- 
tises, add. n. 6 ; present extent, ziv. 27 n ; 
division into two portions, xi 23n; 
commentaries on, add. n. 2 ; published 
edition, introd. n., add. n. 1. 

Sv&ti, 16 th asterism— identification* etc., I 
886 . 

Synodical rerolntions of the planets, 212. 

Tables for finding true places of planets, 
where given, 218. 

T^itila, 6th etc. karana, ii. 69 n. 
Taittiriya-Sanhit^ and TMttiriya-Brah 
mana, names and divinities of the aste 
risms accor^ng to, 326 etc. 

Tammaya, commentator on Sfirya-Sid- 
dhanta, add. n. 2. 

Tarana, 62nd year of Jupiter's cycle, i 
55‘n. 

at-Tarf, 9th manzil, 832. 

Tattva-Viveka, add n. 1. 
ath-Thuraiy5, 8rd manzil^ 329. 

Ti, 14th sieu, 386, 

Time — real and unreal, i. 10; different 
modes of measuring and reckoning, xiv 
civil time and its uses, xiv. 18-19 ;lu 
nar time, i. 13n, xiv.' 12-14; sidereal 
time, xiv. 16 ; solar time, xiv. 8, 10 
time of gods, Prajfipati, and Brahma 
xiv. 20-21 : mode of reckoning time 
practically employed, i. 13 n : instru 
ments for measuring time, xiii. 16, 19-! 
24 : to determine the time by observa- 
tion of shadow of gnomon, iii. 87-89 — 
see Djy, Month, Year, etc. 

Times of rising, see Ascensional equiva 
lents. 

Tsan, 4th zieu, 830. 

Tse, 3rd sieu, 830. 

Tsiug, 6tli sieu, 831. 

Tvashtor, divinity of 14th asterism, 334 
Tycho Bribe's determination of apparen 
diameter of plane^, vil 14 n. 

Udravatsara, 6th year of lustrum, xiv. 17 n. 
XJei, 17th 838. 

^jjayini, city determining position oi 
prime meridian, i. 62 n. 

ITpanishad, xiii. 8 n. 

ITtp6.ta, name of a yoga, add. n. 19. 
Ilttara-Ash4dh4, 2 1 at asterism — identifi- 
cation etc., 888. 


IIJttara-Bh&drapadd, 27ih asterism-^idett- 
tification etc., 842. 

Uttara-Phalguni, 12th asterism— id^tift- 
cation etc., 883. 

VM^&kha, Ist or 2nd month, i. 61 n, xiv. 
3 n, 16 n. 

Viidhrta, or Vfiidhrti, name of a hostile 
aspect of sun and moon, xi. 2, 4. 
iT&idhrti, 27th yoga, ii. 66 n. 

Vajra — 15th yoga, ii. 65 n; name of a 
yoga, add. n. 19. 

\rdraha, name of current .^on, i. 28 n. 
VarAha-mihlra, astronomical and astro- 
logical authority, t. 8 n, vii. 28 n, 852, 
viii. 13 n, xiv 6 n, add. n. 1. 
Yar&ha-Siddh&nta, add. n. 1. 

Variyas, 18th*yoga, ii. 65 n. 

Varsha, rainy season, xiv. lOn, 16 n. 
Varuna, divinity of 26th asterism, 341. 
Vasanta, spring, xiv. lOn, 16 n. 

Vasishtha or V&sishtha Siddh&nta, add. 
n. 1, 6. 

V&sudeva, xii. 12. 

Vasus, divinities of 24th asterism, 840. 
Vatsara, 6th year* of lustrum, xiv. 17 n. 
Vedas, xii. 17. 

Veddngas, i. 8 n. 

Venus — names, revolutions, etc., etc., 
see Planets — in conjunction with other 
planets, vii. 23. 

Versed sine — name, 201 ; how found, ii. 

22 , series of, for the quadrant, ii. 23-27. 
Vertical circle, 287. 

Vertical parallax, resolution of, 287. 
Vibhava, 36th year of Jupiter’s cycle, i. 

65 n. 

Vi^akha, 16th asterism — identification 
etc., 835. 

Vicrt&u, name of stars in sting of Scor- 
pio, 337. 

Vi 9 vava 8 u, 13th year of Jupiter’s cycle, i. 

66 n. 

Vijaya, Ist year of Jupiter’s cycle, i. 
66 n. 

Vikfirin, 7th year of Jupiter’s cycle, i. 
66 n. 

Vikrama, 48th year of Jupiter’s cycle, i. 

55 II. 

Vikramaditya, era of, add. n. 1 2. 

Vikrta, 68th year of Jupiter’s cycle, i, 
66 n. 

Vilamba, 6th year of Jupiter’s cycle, i. 

65 n. 

VinAdi, measure of time, i. 11. 
Virodhakrt, 19 th year of Jupiter’s cycle, 
, i. 65 n. ' 

IVirodhin, 67th year of Jupiter’s cycle, i. 

66 n. 

Vishkambha, Ist yoga, ii. 65 n. 

Vishnu — divinity of 23rd asterism, 840 ; 
original character, xiv. 10 n. 
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yiili 9 ii<*eRadrft, «ailior of Vasiththa-Sid 
dlidnta, add. n. 1. 

Yi^ttdharmottara-Purd^ add. n. 1. 

Visbi^U'Pur&^a,* citations from and refer 
enoesio, I9n, 12 o, 17 n, 19 n, 21n,| 
28 Of ii. 8 Q, xil*. 28 n, 44 n. 

Vishti, 8ih etc. karana, ii. 69 n. 

Vortices, or propelling currents, of thej 
planets, ii. 8, xil. 73. 

Vfddhl, nth yoga, ii. 65 n.. 

VyflgliAta, 13th yoga, ii. 66 n. 

VyAsa-Siddhilnta, add. n. 1. 

Vyatipdta— 17th yoga, ii. 66 n, xi. 20; 
name of a hostile aspect of sun and 
moon, xi. 2, 4k 

Vyaya, 64 th year of Jupiter’s cycle, i. 
65 n. 

Warren’s K&la Sankalita, references to 
and citations from, introd. n., i« 18 n, 
84 n, 48 n, 56 n, 62 n, 218, xiv. 3 n, 17 n, 
add. D. 12, 19. 

Weber, references to and extracts from 
his works and essays, i. 8 n, 6 n, ii. 8 n. 
Til 23 n, 348, xiv. 6 n, add. n. 1, 8, 26, 
28. 

Week — not an original or ancient Hindu 
institution, i. 62 n, xii. 79 n; whence 
brought to India, i. 62 n ; names of its 
days, i. 62 n; how determined, i. 62 n ; 
when they begin, i. 66, I 

Wilson— 'his catalogue of Mackenzie 0ol-| 
lection referretl to, add. n. 1, 2 ; bis] 
Vishnu-Purfina, see VishigLu Pur^a. 

Y, 10th aieu, 334. 

Tama, divinity of 2nd asterism, 328% 

Yamakoti, city, xii. 38. 


jYawas, Greeks or wsstpixiefs, referred 
to in Hindu astronomical traditions i 
6 n, 474. 

Tear-Msivil, lunar, sidereal, and solar, I, 
18 n ; year of the gods, 1. 14 ; years in 
practical use in India, i. 13 n; sketdiof 
solar and lunl-solar calendar, for year 
1859-'60, 1. 61 n : length of sidereal solar 
year, acc. to different authorities, 168 
years of eras of Q&livAhana and Vikta- 
m&ditya, cliaracter and names of, add. 
n. 12; years of Jupiter’s cycle, names 
of, L 65 n ; years of lustrum, names o( 
xiv. 17 n. 

Yellaya, commentator on Sdrya^SiddhAn- 
ta, add. n. 2. 

Yoga, period of time — ^name whence de- 
rived, add. n. 19 ; two systems, names 
and character of, ii. 65 n, add. n. 19. 

Yojana, measure of length, its subdivision 
and value, i. 60 n, add. n. 18. 

Yuvan, 48rd year of Jupiter’s cycle, i. 
65 D. 

Zenith, name of, v. 1 n. 

Zenitb-distance-*— on the mlridian, iii. 14- 
15 ; elsewhere, iii. 33; sun’s zenith-dis- 
tance on circles of intermediate direc- 
tion, how found, iih 28-84 ; to find 
same elsewhere, iii. 84-36 ; how found 
from shadow, iii. 14-16, 87 : instrument 
for obtaining spun’s zenith-distanoe by 
observation, xiii 21 n. ' 

Zodiac — name, ill 12 n; signs of, see 
Signs. 

Zones of the earth, xil 59-69. 

az-Zub&D6n, 16th manzil, 386. 

'f»-Zubrah, lltb manzilf 384 



ARTICLE IV. 


TWO SANSKRIT INSCRIPTIONS 

* ENaBAVEN ON STONE! 

THE ORIGINAL TEXTS, 

WITH TRANSLATIONS AND COMMENTS. 

By FITZ-EDWARD HALL, Esq., M. A. 


Presented to the Society October 26, 186ft 


Thb stoftes containing the inscriptions now published were 
procured, the first at Bhera Grhat» on the Nerbudda, and the 
other at the village of Tewar.** Both these places I visited, in 
1857, while on the first march from Jubulpoor to Nursinghpoor. 
The larger stone had been brought, as serviceable building- 
material, to the side of a temple which was in course of erection. 
When rescued, it was on the point of being buried, face down- 
ward, in one of the walls. Had its threatened fate been realized, 
quite possibly it would not have been spoken of in print for sev- 
eral centuries. 

More than one historical fact deserving of record has been dis- 
covered from these monuments. The queen of Gayakar^ia Deva, 
Alhapa Devi, was daughter of a Bana of Udeypqor, and grand- 
daughter, through her mother, of Udayaditya,® king of Malwa. 
The paternal greatgrandfather of this lady, Hansapala, is, further, 
a representative of the royal house of Mewar, now first brought 
to light. A near approximation to the dates of three of her pro- 
genitors being practicable, a basis is afforded by which a portion 
of the current chronology, for the mediaeval period, of preemi- 
nently the foremost family of Bajpoots may be readjusted to 
advantage. 

The names of the modern rulers of Chedi,^ beginning with 
the earliest, and the names of their consorts and kinsmen, so far 
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as tb^.kave been ascertained, shall here be exhibi^i The 
first genealogical table shows the family that reigned in Central 
India : 


lahshmana Deva* or YuvarAja Deva.^ 

Kokalla i)cva.* 

Gdngeya Deva. 

Kama Deva.* He married A'valia Devi, a Hiina.** 

Yas'ahkarna Deva.» 

Gayakfrna Deva.J He married Alhana Devi> 

Narasinha Deva.^ 

^yasinha Deva, brother of the last. 

Vijayasinha. He married G4sala Devi. 

Ajayasinha Deva,™ heir apparent. 

Alhana Devfs ancestry, as deduced from my larger inscrip- 
tion, was as follows^ 

♦ 

Hansap41a, a Gobhila.” 

Vairisinha. 

Vijayasinha.® He married S'ydmala Devi, daughter of Hdaydditya 
of MAlava ; and these were the parents of Alhana Devi. . 

The second person mentioned in my larger inscription has a 
very unusual name. That his kingdom was that of Chedi is 
beyond doubt. I am not prepared to pronounce him identical 
with the Kokalla who is expressly said to have been fcrd of that 
country, and who was likewise a Haihaya; but as, on further 
enquiry, the two may turn out to be one, I shall enumerate such 
of the descendants of the latter as are known from inscriptions 
that have been found in the west : 


S'adruk%. S'aukaragana 

or Ranavigraha, 
Mahdlakshmi 
. or Laksbmi, and 
Govind4mb4, were 
his daughters. 


Mahddevi. Arjuna. 

His son was 
Aggana (?) Deva, 
who had a daugh- 
ter DwijdmbA 


This Kokalla thus had, at least, three sons and one daughter. 
S'adruka, after a single glimpse, is seen no more. S'ankaraga^iaP 
is termed lord of Chedi : but it is questionable whether the title 
was ever more than a compliment of hopeful expectation. Ma- 
hadevi married a royalet named Krishna. Who he was we are 
still to learn. Their son, Jagadrudra or Jagattunga, as to whose 
nationality equally little has transpired, married his two cousins 
german, Lakshmi and Qovindamba. This spirited polygamist 
had, however, already wedded a daughter of Akalavarsha ; but 
he had by her, it should seem, no issue. Indra, his son by 
Lakshmi, was nevertheless allowed — so elastic is Hindu cour- 
tesy — ^to be a grandson of Akalavarsha, and was his heir to the 
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Yadava raja-ship. India’s wife was Dwijamba, granddaughter 
of his grandparents’ brother Aijuna.<i 

Far from insignificant were the later dukes of Chedi/ as is 
patent from their matrimonial alliances: and yet — such is the 
caprice of fortune — the extent of their occupancy can now be 
estimated only by the opinion of their power; and the determi- 
nation of its locality has not been effected without some little 
research. In the most recent of their inscriptions is the last 
word of them that oblivion has not usurped. Their neighbors, 
the kings of Gadhamaridala, may have wrought their extinction; 
for, as it appears, their territoij passed in part to those chief- 
tains, while the eastern shire ox it was ultimately possessed by 
the Baghelas of Eewa. 

The later Bhoja of Central India has been assigned, on toler- 
ably cogent gounds, to the middle of the eleventh century. Of 
his grandsons, one, Lakshmfdhara, was living in A. D. 1104 ; 
and another, Naravarman, died in 1188.® TJdayaditya, who con- 
nects the two generations, may, then, have flourished about 
1075. Albania Devf, who is named, in the older of mv two in- 
scriptions, as if she were still surviving at the time of its exe- 
cution, was a OTanddaughter,^ as we have seen, of Udayaditya. 
She may thus have been born about 1100. According to the 
seq^uel of this paper, and other evidence, one of her soni^ Nara- 
sinna, was reigning in a year 907 ; another, Jayasinha, in 928 ; 
and her greatgranoson, Ajayasinha, was a minor in 982.'* Her 
birth may, therefore, have taken place as early as 850, which 
carries back Udayaditya perhaps to 790. These lesser numbers 
plainly do not denote either the era of S'alivahana or that of 
Vikramaditya.^ • Nor can they be computed from that of Vala- 
bhi, as ordinarily assumed to count from A. D. 319 : a position 
which, in passing, I believe to be contestable. The specincations 
attached to the dates 907 and 928 are, however, so full,* that my 
one who chooses to undertake a somewhat tedious calculation 
is provided with data from which the first year of this, or of 
some other unaccustomed epoch, may be definitely determined.^ 

Of the two inscriptions now edited, the second, a rude speci- 
men of engraving, I , copied with its stone before me. As for the 
first, I have made use of a couple of fac-simile tracings from it : 
but they were prepared by a native, a Muhammadan, who was 
unable to read a letter of the original, and who, consequently, 
is not to be suspected of conscious attempts at amendment.^ 
The style and conformation of its characters resemble, as nearly 
as possible, those observed oh the copperplate of Gasala Devi. 
At the end of the sixth, sixteenth, and thirty-first stanz^ Bxe 
elaborate flourishes. Once they were, it may be, of some signifi- 
cance, now forgotten : here they simply mark the conclusions of 
paragraphs. 
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?f^Ji fil W \ 
n«il^ 

^ m feftiT 

^ d^l^srfsr^vrfqr ftF?n^u\n 

^TFTT! fg^ fir J^lRl«hHl: 
m HTWfti 

^ HlR»R<Hfei: to f Sl^ ; fi^rf(HI«hiqi|h 

gig n^n 

^ ^ ^ f^PnfH 3pFf *Tf|?RT^ sing- 

ar^ jpdf^ qg ^ Osi^ q^^TRIrr: 

m(^ q^'^I^^QiHI^ jsqig 5Tfl^: ftl^:H^n 
gTim liKtgryiiKC^ g^^gI>tjrjH ! I 
H ' roi<qT^^{ ! fcng ^\ ii^ii 

g^ iq^RT gqfsfl’j I 

f^sng ^5 ^ fOTRT. HHH 



Skoo Samdtrit SMOrypiiotu^ 

5nrF^ «7Tg ^1 

jRf nf^‘ Jifi^F3[ii^u 
jf^ 

Ris rn ^4li^ ' HM^ sn3jf%ji 

^rflfirsPlfil^fTf qn^ivf^H! 

qW^Wfyil^H ^ JlrT ?ftrT ^ ^’^llr{^UOII 
HHH^H Clf^J f Riot*! 

v« 

JTW: ^ ^ 3^1 

^ ‘s!t*«**SH=h6n*T •I!:h 

Ni-» 

f^rfel f^H J |■QRl4H>frT: 5lr3f^ mIJsT; 
g mH^U!^l i ^ 5jqi^rfi^!^aRrFr;i 
fsTOT 

^uui*|rt'' gnH^raorffcri 

yr^iirEni%: m aiFT 5*t^lUiHUOT3[H\on 

^i>iy(H' ^uTh 2><4hti 

nSg^Txfhnsrfiftn^^ «Uii 


6fk F. F. Han, 

^ sr^: 

crapi% 

€ T Firf[q{H5t ^ 3| 3sf an^ 

rlT^ fRSTF# HyH{l^^lfHHlsr f^: i 

arnf^rtf^^jsTf HaHs^«sfi®: craWt^ sag: 

;[^'<^4PTi gpT^ »\^n 

(^9hHG|9h>IIN«^<(a: ^* * * § wirrgTFiftr: I 
RFn^ sFT ^TTOFn^ fkmi^ a5T:^ 


* Tbe ie rather dim in my fac-almiles. The word in which it occurs ends a 
line on the stone, wliich is here somewhat worn. There is no douht about the 
5 ^ given in the dictionaries ; but is equally gram- 

matic^ 

f I may as well remark, concerning this unusual name, that its appearance on 
the stone is such as to .preclude all uncertainty. No person who is familiar with 
Indian inscriptions need be told tliat !5rj; was here to be expected. Had this, 
however, been the intended reading, the method observed, without exception, in 
this inscription, would have converted the nasal point, at the end of the foregoing 
verse, into a IT. 

% In these words, at the termination of a line, tbe stone is slightly broken. Tbe 
cprr is unmistakable : but the conjunct Tiff has no authority but indisputable neces- 
sity. The verb is completed, in tbe next line, witb perfect distinctness. 

§ Tliis division violates a law of prosody.- « * 

I Some letters are here missing, on the stone, directly beneath the spoken 
of in the last note but one. Tbe ff is plainly legible ; and the following line eem- 
mences with My suggestion of will hardly be challenged. 
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|r LMir'^^^Lur|sja^i|Nj4 

OT Hrliw 

cf^'^nnn 

Rldd^^^^lHJ JJpTOTMa^u 

5Erf^ ar^[^Rr^ yft^Rg^iJftd 

iUmEL«l'^tSIBr|UESUB2U ^-* 

I ftdH ' PiH R^dShSngf ? II II 
rTRU'^H^ rigH^J UUHrVfW- 

^Mi\Tni 

^ vicapm^ %pTf 

frnRr 3T*if^^3^T3p^!l%i 
^RT ^ OTRlTO^ ^ 
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4MlM[HpfsfdPi^ ^ JT^- 
RR: siJiiH jjw 

TOTRSFT 

srot^Rf^RgrTT giRi 

Ht^\H 

oflf^UMlpR' g wg ^ fHrTT ^5 

-in^RsirarT sro^n^Fn^ 

^trit 

^ cftf^ cr{PHWi Rl^lU l lHfe^ ?lf^:ii:^^n 
SRR# SRRRf 

FTRWTRrr ^iwua^Jl • 

o <\ 

9ErgH 3^ 

.9EIR %n5H{l^*^XsPF^‘ 5^^ 
f^fRrfrt^ng 5Fg;^g^RRT^3pfr 3(^t 


Two Siuiderit £taeripiions. 5 ^ 

JTHh tW 

ywijysil "qsttfrll sRlfH^ap 
APl&cirjr^ 

jft -nf^TOi- 

n li 

srnirRiini^ hh h i 

ETf^ iilHslMn^«Ml*l^l 

?TnT ^iraT ^ ^-* 

rT8n^t|{H<l4 ?TR STOT l^.<^^M^ou 

* Here is iw^iiftr ^mii^r fo tluti pointed nut in Um fimrteenth 

atnnsa. 
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aisr^ jc^hiIh 
H^¥( risyrj 

sm\ JTf^ aw fw ^iiVi^ii 

^STR^klfMri *^11^^11 
grf! wv^~ 
jRrl(mi^iirNt<i{<i^i I 
5T!^Tiri^wf^r^ a^i^ 

ii( w44i^i^TH3D li^^ii 

5naf^TOxt^ gg;: ^rimfri^ninH 
?n5^ai^ m f^wrfimFri^i 
cft^xfinq-; cjjfeTiiHn 

tef ^4 '>imi(R.h otii^oii 

h<s *mfgg n j^\ 


0 


^ * Tlie fint half of thia Uno faultilj ends vith the middle of a word, the sjUahle 
9T; in contrariety to a megieal canoa 
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Tbanslatiok, 

OmI Glory to S'iva! 

1 . May the lunar digit on the brow of the Moon-bedecked— 
which digits though but one, and individual^ yet, eyen in the ab- 
sence of evening, constantly begets the conviction, as pertains to 
the opulent in attendants, that* it is the second — augment your 
prosperity, and preserve it unimpaired.^ 

2. May the ranges of sacred watering-booths — chafed by the 
creeping and lejming waves of the celestial river which meanders 
on the head of S'iva — protect you. Is it lines of white lotoses 
that present themselves ? Or divisions of the moon ? Or germs 
of virtuous deeds ? Or, else, the sloughs of serpents ? Or, again, 
eruptions of ashes ? Thus are they made the subject of specula- 
tion by the immortals.^ 

3. That which is a pure pervading element ; that by whose rev- 
olutions the earth is illuminated ; &at which imparts happiness 
to the eyes of the world ; that which is the cause of diversity 
among savors and the like, whose inhesion is in the terrene; 
that which is a receptacle surcharged with odor ; he that sacri- 
fices ; that which is absolutely cold ; and that which is tactile, but 
devoid of color : may S'iva, by virtue of these material forms, ^ 
defend you. 

4. May Nflakantha^ — exciting, by the display ofhis\ave\m and 
battle-axe,® affection in his votaries ; the smeared with camphor ; 
and exultant in his dance — confer on you all objects of desire. 

5. May the Elephant-faced® — counterfeiting ivory whiter than 
the jessamin, in bearing a lunar fragment’^ potent to dispel the 
darkness® of multitudinous impediments, and free from the small- 
est stain— compassionately accord to you supreme felicity. 

6 . May Saras wati — practicing, with manifold elocution,® all 
her devices; and by employing though but the minutest rudiment 
of whose blandishments, men inspire, in assemblies, the highest 
reverence — support you, 

7. In the lunar line^® there was a sovereign, by name Aijuna: 

S ossessor of a thousand arms ; a fire, by night and day, in sub- 
uing the hearts, one after another, of all dwellers in the three 
worlds ; by his effulgence putting contempt on otfwr monarchs ; 
and, by the recollection of whom, things long ago lost, or taken 
by thieves, are, even to this day, recovered. “ 

8 . Among his descendants arose Kokalla Deva: a famous 
lord of earm ; whose story, though most wonderful, is yet not 
mythical ; wearing a majestic aspect ; and whose name, invoked, 
was the sole resort that produced joy to the triple universe. 

9. Prom him sprung King Gangeya Deva : who,^ by the dis- 
comfiture of hostife prmces sustaining huge mountains of pride, 
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acquired infiuite distinction ; and who, an all-bestowing tree to 
suppliants, as making Mount Mera unworthjr of similitude, placed 
tins earth, though lying below, above elysium, and rendered it 
a fit habitation for the gods ; 

10* The vine of whose renown — a vine sprinkled with the 
nectar of meritorious achievements, and promotive of pure ex- 
cellence — expanded itself over the entire pavilion of the cosmic 

11. Of him — who replenished with gold the ocean of impor- 
tunities of his crowd of petitioners ; and of coveted celebrity — 
was born King Karna : 

12. Which idng, unprecedented in ^lender, maintaining the 
full energy of heroism, the Paudya discontinued violence ; the 
Murala renounced all inclination of arrogance ; the Kang^ ne- 
gotiated an audience ; the Vanga, with the Kalingas, was solicit- 
ous to do thereafter; the Kira, like a parrot, staid in his house, 
as a cage and the Huua^^ dismissed his elation ; 

18. P rinces at variance with him ; whose consorts severally thus 
protested: ‘ This whole country, which he enjoys in consequence 
of the defeat of our lords, will we, as it were, diminish to view: 
for that, by the tears springing from our eyes, we have made 
great the seas; and we have, moreover, aggrandized them by 
the surpassing water^^ of our jewels.’ 

14. From him the illustrious Yas'ahkarua derived his honor- 
able origin ; who lighted up the .circuit of the quarters with the 
moon of the fame which accrued to him from devastating Cham- 
parauya;^^ whose heart was free from crookedness; preeminent'® 
among rulers; who, holding all learned men whomsoever in 
esteem, enriched them by his munificence. 

16. From him, a treasure of the perfection'^ of all virtues, in- 
scrutable, sprung King Gayakarua Deva ; the very sun of whose 
grandeur availed'® to bring about the uprising of a sea'® of deso- 
lation to the wives of his foes. 

16. A monarch was he, who, in brightness of complexion^ out- 
rivalled pipiment;^ who was a cornucopia^' of probity, a gar- 
land of diffusive merits, the one destroyer of the hordes of his 
enemies, of unsullied splendour in battle, restraining the wicked 
by his l:^aming glory, and whose sword was of the keenest. 

17. The race^ of the sons of Gobhila is of note among the na- 
tions. Therein was born King Hansapala ; by whose thronging 
armaments, equipped with gallantry, and irresistible, the mar- 
shalled squadrons of all combined antagonists were humiliated. 

18. The issue of his body was the fortunate King Vairisinha; 
whose feet were tinged by the reflection of the head-gems in the 
frontlets of all tributary chieftains,^ prostrate in act of fealty 

a repository of faultless wisdom, but not, inda^, to 

imperious suitors. 
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19. He, Vairismha, moreover, conrigned tbe kinsmen of his 
adversaries to the recesses of deep caverns; and, entering in .per* 
son, caused that their women^ neglected their tresses altogether. 

20. Of him was born King Vijayasinha ; the good fortune of 
whose foes was overborne by the pressure of his comeliness and 
chivalry, deserving the congratulations of all the people; and 
tiae moon of whose glory was waxing in the world continually. 

21. S'yamala Devi, the beauteous daughter of Udayaditya, 
supreme ruler of the realm^ of Malava, was his consort; a talis- 
man^ of bountiful courses, and lauded for her elegance, 

22. Of him, King Vijayasinha, equal to the custody of the 
world, was born, by ner, Alhana Devi; in presentment, the spot- 
less fluttering pennon of her long-descended lineage as the 
wife^ of S'ankara had her origin from the Master of Mountains, 
by Mena,^^ and as the spouse of S'ubhrabhanu sprang from Dak- 
sha, creator of the human family, by 

23. King Grayakarna, celebrating nuptial rites with her, be- 
stowed on her the highest affection ; even as S'ankara on Siva.*® 

24. She, a mansion of erotic sentiment, the pinnacle-ball^ of 
accomplishments, a wreath of loveliness, the emporium of excel- 
lencies, brought forth, by King Gayakar^a, a son, King Nara- 
sinha Deva. 

25. Of him, the prosperous King Narasinha Deva, may the 
refulgent moon of glory as it were imbue the walls of the direc- 
tions with grateful store of refreshing nectar. And may the 
earth, obtaining in him a fitting protector, thus enjoy content, 
as that of foregone mighty monarchs it shall take no slightest 
thought. 

26. May his younger brother, Jayasinha*Deva — in wondrous 
wise doing honor to his brother, the first-bom ; like as for Bama 
regard was had by Saumitri — be eminently victorious; who, 
strong-armed, defeated his enemies’ hosts, strepitant as thunder- 
ing clouds, teeming with strategy, and comprising warriors of 
most stal worth frames. Bravo 

27. That lady, the open-handed Albania Devf, mother of the 
happy Narasinha Deva, occasioned this sanctuary of Indurnauli^ 
to be erected, and this cloister, with its admirable pavement. 

28. The same, by the agency of her commissioners, constructed 
this hall of learning and line of gardens, wanting for nothing;, 
iu two ranges, attadied to the temple of S'ambhu. 

29. To tnis divinity, entitled Vaidyanatha,®^ the queen — to the 
end that her good deeds might be blazoned — set ap^rt the village 
known by the name of U^idi, in the canton®® of Jaiili, with all 
the dues exigible there from. 

30. In like manner she appropriated another village, called 
Makarapaiaka,®® situate at the base of the hills, on the soutit 
bank or the Narmada. 
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81. Let tiie aus|>idoii8 Badraras'i, a Fas'apata^ aseetit^ of tho 
Li|a*^ race, and hia heirs smritual, fitly afiminister fine duties of 
the charge of this establisliment, till S'ambha shall mete out the 
duration of the ^heres. 

82. In the fiunily of Maunin — connected with three branches, 
Aose of Bhargaya, Vaitahayya, and Sayetasa^ — was bom, of 
Mahes'wara, so called, one Dharaoidhara, by name ; a person of 
worship, repute, and good preseace: 

88. By whom — adorned with seemly radiance as his frontlet, 
r^lete with exuberance of exalted tenderness, and whose grad- 
fjrmg condition long endured— the three worlds were, so to speak, 
irramated. 

84. His son, Prithwidbara — ^who has scanned the further shore 
of the profound main of all science, and whose concourse of dis- 
dples has conquered scholastically the round of the quarters — 
transcribed'*® this encomium. 

86. His — PrithvMkara's — younger brother, of singular skill 
among such as are conyersant in logic, the learned S'as'idhara, 
as was his appellation, composed this memorial : 

86. All this the artificer* called Pithe, proficient in the ordi- 
nances of Vis'wakarman,*® has regulated : as Prithu disposed the 
earth.'*® 

87. Mahfdhara, son of the chief craftsman, Balasinha, wrought 
tAis stone with characters ; as the firmament is hestrovm with stars. 

Sunday, the. 11th day of the light fortnight of Mtiiga, in the 
year 907. 


.Inscription No. n. 

^ ^ It % 
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Teanslatiok. 
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1. We render homage to the supreme Brahma, whg is intel- 
lect and felicity adored by Brahma and the other inferior dei- 
ties ; Mahadeva god of gods ; parent of the world.'^^ 

2. The son of the fortunate Bang Gayakai^a, the auspicious 
King Narasinha Deva, has conquered the earth.. May the fortu- 
nate Jayasinha Deva, the equitable prince,^ his younger brother, 
long be triumphant ! 

3. KeS'ava, son of the late A'ladeva Astaka, the Brahman so 
called, procured this temple of I's'wara to be constructed.®^ 

In the year 928 ; Sunday, the 6th day of the light fortnight of 
S'ravana ; the moon being in the as^en'sm’Hasta. 

Family name®^ of Kes'ava, the collector®^ — Katydyana; his 
residence — the village of Sikha, in Malavaka.®^ 

Prosodial Index to the former of the foregoing 
Inscriptions. 


No. of stanza. Name of metre. 


1, 6, 8, 15, ) 

17, 18, 20, 26. J 

Vasantatilakd, 

2, 3, 7, 9, 12, ) 

13, 14, 22, 25. ) 

S'drdidavikfidita. 

4, 10, 11, 23, ) 

28, 30, 35, 36, 37. ) 

Vakira, 

6. 

S'ubhd. 

16. 

Mdlini, 

19, 27. 

Upendravajrd^ 

21. 

S'ri, 

24. 

SatL 

29. 

S'dlinU 

31. 

Indravajrd, 

32, 34. 

Varidhard, 

33. 

A'ryd, 


None of these metres call for special remark, except those of 
stanzas 6, 21, 24, 32, and 34. In these we have quatrains com- 
posed of the Indravajrd and Upendravajrd measures intermixed. 
The modes in which they are combine^ were long ago alluded 
to,* but have not yet been detailed; and the A'khydnaJci^ which 
Colebrooke correctly limits,f has erroneously been understood 
as embracing all these variations.^ The A'hhydnaki^ as ordina- 


* Colebrooke’s Miscell. EsBays, ii. 100. 
t Ibid., li. 124, 164. 

^ t Dr. Stenzler’a Haghuvana'a, p. 1'74 ; and Dr. Boehtlingk’B S^dkmtala, p. 290. 
Other editors have gone still further a^ray, in supposing the term Itkdrwoajrd^ 
denote a tetrastich of any of the sixteen sorts named in the text^ the 
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lily described, is the same as tbe Smriti; some, on the other 
hand, bolding it to be one with ihe^ManiprahhA. The 
tdkhydnaki^ again, is equivalent to the S^ivd ; or, perhaps, on a 
different view, it corresponds with the S'vbhd. Very likely the 
comprehensive nomenclature about to be brought forward is of 
fiomewhat late origin. * It does not, however, furnish amellations 
for mere factitious or new-fangled refinements; as will be seen 
— ^to go no further* — by the annexed references to a few of the 
first fifty-nine stanzas of a single canto of the It<ighuvans*a,\ 
The pure Upendravajrd and the pure Indravajrd constitute, re- 
spectively, the beginning and the end of the series. 


No. 

Sanskrit name. 

Prdkrit name. 

Composition. 

Raghu., 

2. 

Maniprahhdy or Kirti, 

Kitti. 

itr U TJ. 

89. 

3. 

Kdntimaii or VdnL 

Vdni, 

u iTJ r. 

1. 

4. 

Sati or Mdld. 

Mdld, * 

I ITJ TJ. 

16. 

5. 

Gatiy or S' did. 

,Sdld. 

U TJ I IT. 

28. 

6 . 

SmiCiii^ or Hami, 

HansL 

I TT I U. 

2. 

7. 

Kris' d^ or Mdyd, 

S'riy or Jdyd, 

Mdd. 

TJ I I U. 

69. 

8 . 

Jdd. 

I I I TJ. 

22. 

9. 

Dhriti, or Bdld, 

Bdld. 

U U U 1. 

6 . 

10. 

Unnatdy or *A^rdrd, 

Addd. 

I U U I, 

13. 

11. 

SHvdj or Bkadrd, 

Bhaddd. 

U I TJ I. 

9. 

12. 

Varidhard^ or Prenxd, 

Pemmd, 

I ITJ 1. 

16. 

18. 

Pritimatiy or Rdmd, 

Rdmd, 

U TJ I L 

8. 

14. 

Priyd, or Riddki, 

RiddhL 

I TJ I L 

81. 

16. 

S'ubhd^ or Buddhi, 

BuddhL 

U I I I. 

12. 


The metres of this table are disposed agreeably to a method 
which evidences some ingenuity. The ensuing couplet — which, 
like those that follow it, is from the Vritta-ratndkara — states the 
rule: 


rfETT iird 5^*. 


not excepted See Prof. Lassen’s Anthologia Sanscritica, p. 104; and^hie7^^^®' 
govinday Prolegomenay p. xxiv. Dr, TuUberg is of the same opinion, and, in like 
manner, wrongly holds that the Indravajrd may commence witn a palimbacchiiw, 
or with an amphibrach, at pleasure. See his Mdlavikd et Agnimitray p. vii It 
may be observed that the stanza which he there numbers as the fiftieth has twelve 
Byllables to the verse, not eleven. It is, therefore, Vans' astha; a metre which 
may be elongated from the Upendravajrdy by simply exchanging its final syllable 
for an iambus. 

* The eleven stanzas, blended of Upendravajrds and TndravajrdSy which occur in 
the 8'dkuntala, exemplify no less than nine of these species. 

f.My authorities for the following particulars are the Chhando^drtanday as cited 
in the Vrittaratndkarddars'a of Divikara Bhatta, eon of Mah&deva Bhatto ; and a 
treatise on Prikrit prosody, my copy of which is defective at the commencement 
and at the conclusion, and of which 1 know neither the title nor the author. If the 
Sanskrit names in the first column here given have^^Prdkrit representaUves, 1 have 
not met with Uiem. 
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3?T ijSFisr 

-SZT ^*4i4peiin! li 

A more explicit explanation, and one specifically adapted to 
the combinations before us, may be given in these words. Write 
tJ four times in a horizontal line. Under the first to the left 
place an I ; and, to complete thQ second line and variation, bring 
down the other threte, to accompany it. The same process is 
again and a^ain to be repeated. The U which stands furthest 
on the right is always the letter which governs the leading con- 
version next to be effected ; all the letters to the right of that 
directly under it being exchanged for U’s. Thus continue to 
operate until a line is brought out made up of I’s. 

Suppose, again, that only the number of a variation is known, 
and it is required to ascertain how that variation is constituted : 

sre’sr nt wr ^ 5fr: i 

fsrsw %fi*nj[Tn h 

In other words, halve the figure, if the result will be an inte- 
ger. If not divisible by two without a remainder, first add 
unity to it. When four numbers are thus obtained, subscribe 
U’s to the odd, and I’s to the even. 

„ 1111 6321 12 632 16 842 

UUUU UUIU I I IJ I I III 

Once more, the components of a variation are given, to find 
its number : 

Write 1, 2, 4, and 8 beneath the four literal symbols, respect- 
ively; and increase by one the sum of the figures attached to 
the I’s. 

V UUUU UUIU IIUI IIII 

1248 1248 1248 1248 

0 + 1 = 1 . 4 + 1 = 5 . 1 + 2 + 8 + 1 = 12 . 1 + 2 + 4 + 8 + 1 = 16 . 

^he couplets which follow, in the original, however curious, 
are of little practical value. Two of them show how to deter- 
mine the number of variations containing one I and three U’s, 
two I’s and two U’s, etc. Afterwards, the construction of the 
khanda-meru is described by implication. 
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Notes ox the Ixtroductiox. 

a. Near this spot I saw a temple, in the circumjacent close of which 
wete mutilated images, of large size, of the sixty-four YoginU, 

When at this place, on enquiring its ancient name, I was told, by 
the village oracle, that it was the Tripura of .the Purdnas. 

In the eighth chapter of the Eevk-'nikhtbim/ya *it is said that Tripnri- 
kshetra, where S'iva flung down Tripura the Titan, lies to the north of 
the Narmadd. 

The twenty-ninth chapter of the same work somewhat discordantly 
relates as follows. The demon Bdna, in reward of his austerities as a 
votary of S^iva, received from him the gift of a ’ city. Brahmd and 
Vishnu each adding another, he obtained the epithet of Tripura, or TTp/- 
When slain by 8'iva, as he was traversing the heavens, a part of 
his carcass fell near the well-known mountain S'ris'aila, in Siddhakshe- 
tra ; another fragment, not far fropi Amarakantaka ; and the remainder, 
in the vicinity of Gang4s4gara. The weapon, Aghoristra, with which 
ho was demolished, reached the earth at a point of the Nerbudda hard 
by Jales'waratirtha, and sunk to Ras4tala, the nethermost of the infernal 
stages. Where this tale is briefly rehearsed in the OaneB'opapurkna — 
prior section, chapter seventy-one — B4na carries off Pradyumna ; whose 
father, Krishna, attacks the giant, and, after propitiating Ganes'a, over- 
comes the monster and takes possession of his city S'onitapura. The 
Vishnu-pur{ina tells a very different story. See Wilson’s translation, 
p. 696. Some ten chapters of the first half of the Oanes'opapurana^ 
beginning with the thirty-eighth, are taken up with Tripura or Bdna. 

Parenthetically, M. Troyer is wrong in speaking of the “trois villes,” 
named from Tripura, as being “du moderne pays de Tipparah” 
tarangini^ iii. CIO). It is stated, in the course of the legend above re- 
counted from the Revd-mah(ttmyay that there is a Tripiirapura in the 
neighborhood of S^ris'aila. That the town vulgarly called Tipperah, 
which gives name to a district of Bengal, is more properly Tipura, by 
depravation of the Sanskrit Tripura, we have the high authority of 
Colebrooke. See his Remarks on the Husbandry and Internal Com- 
merce of Bengal, London edition of 1806, pp. 28 and 30 ; and his Mis- 
cellaneous Essays, ii. 241. Some relevant but unverified assertions of 
Colonel Wilford will be found in the Asiatic Researches, xiv, 451. Of 
the situation of the third Tripura, or Tripuri, evidently the most noted 
of all, there can be little question. The Tripuri named in the Haima- 
kos^a is explained by Professor Wilson, in his Sanskrit Dictionary, as 
being “ the modern Tipperah.” But the IIaima-kos% in my manuscript 
copy of the text and commentary, gives, as another designation of Tri- 
puri, ; which, in the Calcutta impression, is corrupted to 

ori^ynT^. I have not access to the English or other new reprint of this 
vocabulary. Professor Wilson also inadvertently gives the adjec- 
tive of f^f^, as an equivalent substantive. 

1 suspect that the ablution, spoken of at p. 492 of the Journal of the 
Asiatic Society of Bengal for 1839, took place at TVipuri, pot at “Sri- 
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mantipuri,” as according to the translation. That the original runs 
is not an unreasonable conjecture. 

It is, thus, tolerably clear that Chedi, at one time, extended do^ the 
Nerbudda almost to the western extremity of the District of Jubulpoor, 
as now defined. I shall return to the consideration of Chedi a few pages 
forward. 

Professor Lassen’s deduction^* from the legend of the slaughter of 
Tripura are scarcely such as to cpmmand unqualified assent. See his 
Indische Alterthumskunde, i. 71, 72, foot-note. 

c. Under the reign of Lakshmidhara — son of Udaydditya, and grand- 
son of Bhoja — a grant of a village was issued by his younger brother, 
Naravarman. Its date is A. D. 1104. Naravarman lived till 1133,. See 
the Journal of the Bombay Branch of the Royal Asiatic Society, i (1 843). 
277-281 ; and Colebrooke’s Miscellaneous Essays, ii. 303. I will here 
simply mention that the speculations of the late Mr. Henry Torrens, 
which carry back the era of Udaydditya to the seventh century, are 
utterly without foundation. This I shall show at length, in a future 
communication. See the Journal of the Asiatic Society of Bengal for 
1840, p. 545. 

d. Their gentile denomination was, perhaps, Kulachuri. I am not 
prepared to say what relation, whether that of identity, or otherwise, 
may have subsisted between the Kulachuris, “ Karachulis,” Kalachuris, 
and “ Kalabhuris.” See the Journal of the Asiatic Society of Bengal 
for 1839, pp. 488 and 490 ; Select Specimens of the Theatre of the Hin- 
dus, ii. 359 (second edition) ; and Journal of the Royal Asiatic Society, 
iii. 259, and iv. 19. 

e. Yonth4 Devi, daughter of a Lakshmana who governed Chedi, 
became the wife of Vikramiditya — if the name be not Vijitdditya — a 
prince of the Ch^lukyas. See the Journal of the Royal Asiatic Society, 
iii. 261; iv. 7, -40; v. 345. 

f. The term Yuvardja is much more like a title, ‘prince regent,’ than 
like an appellatioti. For an apparent example .of it as the name of a 
king, see the Journal of the Royal Asiatic Society, iii. 96. 

That our Yuvardja is an antonoraasia for Lakshmana Deva, is a reve- 
lation for which we are to thank a writer who has never yet been taxed 
with excess of critical scepticism. In the present instance, however, 
there is no reason why his word should not be taken without reseiwc. 
The fact here brought forward was immaterial to any of his theories, 
T mean Colonel Wilford. See the Asiatic Researches, ix. 108. 

g« Ho founded the city of Karndvati. Sec the Journal of the Asiatic 
Society of Bengal for 1839, p. 489. Karn4vati may have been misread 
for Karndvali. If so, perhaps we have it in Karanbel, now^ a heap of 
ruins, only a few miles from Bhera Ghat. But local tradition refers 
KaranbePto a chieftain of Gadh4mandala. 

“ The famous Sfrikarna Deva, in his grant, lately found at Benares, 
declares that he was of the Haihaya tribe, who lived originally on the 
banks of the Narmadd, in the district of the western Gauda, or Gaur, 
in the province of M^lava* Their residence was at ChsittM Mali€s'wara> 
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afamom place of worship, to this day, on the Narmadd; and built by 
one his ancestors.” Col. Wilford in the As. Res., ix. 103. % 

‘‘The ancestors of S'rikarna Deva, mentioned in the grant, were, 
first, his father Gdngeya Deva, with the title 9 f Vijayakanta^ : he 
died in a loathsome dungeon. He was the son of Kokalla Deva,^ whose 
father was Lakshraanardja Deva.” Id., ibid., ix, 108. 

' It is easy enough to imagine how Colonel Wilford would have spec- 
ulated on a Kokalla’s having a son S'adruka, had he been aware of the 
circumstance. 

h* See the Journal of the Asiatic Society of Bengal for 1839, p. 490 : 
also note 1 3, further down this paper. 

!• Yas'ahkama Deva is the form in which, doubtless by mistake, 
his name is elsewhere written. Ibid., p. 490. 

J, Gaydkarna, the more grammatical form, is found in my second 
inscription, and in the grant issued by G4sala Devi. 

k« Her name has also appeared as Arhana Devi. See.^the Journal of 
tlie Asiatic Soc>iety of Bengal for 183i), p. 490. 

!• This prince, it should seem, left no offspring, male or female. 

m. Ajayasinha is placed in the year 932 of an unspecified era. See 
the Journal of the Asiatic Society of Bengal for 1839, p. 492, His con- 
sent to the grant of a village, made, at that time, by his mother, was 
considered to be necessary. As further evidence that he was only heir 
expectant to the government, and not actually in possession, we have 
the argument that he is styled 

n. This appellation is the same as that of one or more ancient sages 

who have written on Vaidika matters. The immediate successor of 
the founder of the Udeypoor dynasty is called Guhila, iu the only other 
inscription yet found, one from Mount Aboo, w^here he is commemo- 
rated : • 



atnrjDprf^r ora: iiHn 

‘ Preeminent is the generous race of Guhila; abounding with branches 
and offsets; of good progeny; of laudable attributes ; whose vehicles 
adorn the directions ; resting on the heads of monarchs.’ 

In translating, I have neglected the puns. 


iTOTt q^rTT 

. * The son of Vanpaka was King Guhila, so called ; a master of policy ; 
and whose name we rulers sprung from his family invocate, for the pur- 
pose of obviating the collective defilements of the Iron Age.' 
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For the original of these passages, and of those shortly to be adduced, 
which hs& never before been published, I am indebted to the kindness 
of my noble friend the late Sir Henry Lawrence. Professor Wilson^s • 
copy of the Sanskrit was manifestly a careless one. See the As. Res., 
xvi. 295—208. 

Concerning the Gahlots, as the Gobhilas are vernacularly entitled, Sir 
Henry M., Elliot writes : “ Their neighbors, who for some unexplained 
reason are fond of imputing cowardice to them, say their name of Gah- 
lot is derived from gahlCi, a slave-girl ; but the real origin is the fol- 
lowing, which is universally believed in Mewar. When the ancestors 
of the Rana of Mewar were expelled from Giizerat, one of the queens, by 
name Pushpavati, found refuge among the Brahmans of the Mallia 
Mountains. She was shortly afterwards delivered of a son, whom she 
called, from the cave — pvhd — in which he was born, by the name of 
Gahlot; and from him are descended the present Ranas of Udeypur. 
Their claim to be descended from Noshirwdn and a Grecian Princess, 
which has frequently been discussed, invests this clan with a peculiar 
interest.” Supplemental Glossary, i. 322, 323. Sir Henry should have 
seen that this etymology has far too much of the ordinary complexion 
of native romance to deserve the ready credence he has accorded it. 

Had the name in discussion been derived from puhd, and so etymolo- 
gically significant, it would scarcely have been changed into Gobhila. 
Very likely it was originally Guhila, and w'as subsequently Sanskritized 
into Gobhila, for the sake of seeming canonization. 

o. The present mention of Hansap41a is, as I have already intima- 
ted, the first that %ve have of him. He was also called Vairata, unless 
Vaira^ was his brother, or some other near relative, I again cite the 
inscription from Mount Aboo : 

* ^ * 


-qfiuiho r f r sijrsL 

xTSfT fil SrfSxiTl M ^ H 

f § r dgbfq<r ; 'SonflrT n^zw 


‘Vairata, a lord of earth, who destroyed the abode of his antagonists 
with his two staflf-like arms, caused, by his might, the heads of those 
inimical to him to toss long on their pillows. 

‘That king, who had destroyed all his adversaries, having demised, 
in the next place Vairisinha [e. tf., the lion of his foes^ justified his de- 
signation the earth over. 

‘ Of broad chest and slender waist, making the dwellers of the earth 
to tremble at his battle-cry, Vijayasinha [t. e., ihs lion of conqueHt\ then 
slew his enAnies, as they had been elephants.’ 

Instead of the first of these three paragraphs, Profe^r Wilson has : 
“ the king of the world, having slain tne associates of his foes, compelled 
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them to bow their foreheads to his footstool” On this he dbsems : 
“There is, however, something wrong in the verse ; and it a^pis likely 
that should have the proper name, in it, of another prinoep^ Kdlio* 
i^is'wara may be a proper name, instead of an epithet : but It is not 
ordinarily so used.” As. Res., xvi. 295. It is difficult to form even a 
guess as to what the Professor had before him^gAt all events, his text 
was miserably corrupt. 

p* Mangala, a Ch41nky a chieftain,, is said to%ave repelled Buddha- 
rAja, son of a S'ankaragana. See the Journal of the Bombay Branch 
of the Royal Asiatic Society, iii. 203 etc. 

q» Ths matter of this paragraph I have collected from these sources: 
Journal of the Royal Asiatic Society, iii. 94 etc. ; and Journal of the 
Bombay Branch of the Royal Asiatic Society, i. 217 etc., iv. 111 etc. 
The last reference has Kokkala for Kokalla. 

I have adopted, on examination, an obvious suggestion of the late 
B6,lagang4cdhara S'astrin, as regards the topical acceptation of the term 
importing the relationship between Akdlavarsba and Indra. It may be 
added that Major G. L. Jacob has altogether misunderstood his original, 
in espousing Mali^dcvi to Ak^lavarsha. 


r* Professor Lassen, in 1827, wrote as follows, touching Chedi and 
its synonymo: “hisce nominilms nil de situ gentis definitur; nam om- 
nia prorsus sunt ignota. Chedes a Wilson e (s. v.) ad earn regionem* 
referuntur, quae hodic dicitur Chandail : verum hoc contra auctoritatem 
Harailtonis est, qui (Descrip, of Hind., IL, p. 13) asserit, Chandail Sans- 
crite dictum fuisso CliandMji. Totam rem, ut incertam, in medio relin- 
quam.” Commentatio etc. de Pentapotamia Indica, p. 89. And the 
question, it is believed, has aw^aited adjudication down to the publica- 
tion of the present paper. 

Mr. Wathen confounds Chedi with Ganjam. See the Journal of the 
Royal Asiatic Society, ii. 380. Afterwards he makes it ta be “ Chandail, 
in Berar.” Ibid., v. 345, 346. From Captain Blunt we know where 
Chandail Uegiivs, in one direction : but its extent has never been defined. 
Asiatic Researches, vii. 59 etc. Sir Henry M. Elliot, speaking of the 
Chandcls, says that there is “ a large clan of them south of Burdee, 
giving name to a ])rovince called Chandelkhand.” Supplemental Glos- 
sary, i. 180, 181. But the word Chandelkhand, though analogical in 
formation, is, I find, Jiothing but a coinage : like the late Colonel Dix- 
on’s Merwar4 — as it is written accurately — for what the natives call 
MagrA 

But, if Mr. Wathen's views are more or less wide of the mark,, neither 
can rely on the dictum of Professor Wilson, who says that “ the 
situation of the ancient kingdom of S'is'up^la is always considered to 
be that of the modem Chandail; and in original Sanskrit writers 
Ranastambha ^ * is well known to be Chandail and Boghelt, and 

lying south of the country termed Yindhyapdrs'wa, the skirts of the 
Vindhya mountains.” Journal of the Royal Asiatic Societj, ii. 394. 
Again he speaks, vaguely, of “Chedi, or Chandail, in central Hindus- 
tan.” Ibid., iii. 208. His earliest decision of this point is in the first 
edition of his Sanskrit Dictionary, where we read, in definition of 
Chedi : “ The name of a country ; perhaps the modern Chanjlail Or, D.” 
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This abbreviation indicates the original compilation, when the word 
contained appeared to be correct, and could not be found in any pther 
authority.” The fact seems to be, that the apposition of Chandaifto 
Chedi was the mere guess of some pandit, and a guess prompted by 
their remote similarity in sound. Yet it is written, in the Professor^ 
translation of the ViMmu-purdna^ p. 186: “Chedi is usually consid- 
ered as Chandail, on|B west of the Jungle Mehals, ‘towards Nagpur. 
It is known, in time^PibsequDit^to the PurAnas, as Ranastambha.” 
TJiis annotation is annexed to the impossible word “ Chedyas.” The 
Sanskrit has Chedi ; the people of which are Chaidyas or Chedayas, 
according to Ilemachandra. The Jungle Mehals are to the east of 
Chhot4 NAgpur, and conterminous with it; and the equivalence of 
Chandail to the doubtful Ranastambha is altogether hypothetical. See 
the Quarterly Oriental Magazine for December, 1824, p. 192, foot-note. 
There is no such country as Ranastambha named where Professor Wil- 
thought he had found one. See the Journal of the Royal Asiatic 
Society, iii. 262. Among the descendants of JyAmagha, says the Pro- 
fessor, “ we have the Chaidyas, or princes of Baghelkhand, and Chan- 
dail, and Das'Arha — more correctly, perhaps, Das'Arna — Chattisgher” 
(sic). Translation of the Vishnu-purdna, In passing, at p. 186 of the 
same work, Chhattisgarh only “ seems to be in the site of Das'Arna.” 
Das^Arna was to the east of Chandeyree. 

M. Troyer confidingly asserts of the “ Tcli6das,” that “ ils habitant le 
BehAr meridional and he speaks of Chedi as being “ probablement le 
Tchandail actuel.” JRaja4aranginiy i. 667, note ; ii. 629. 

It may be concluded that Rewa and Mundla, in part, if not in all, at 
least as to the second, were anciently embraced in the land of Chedi. 
At that time, as in times when the old geographical nomenclature pf 
Central India had fallen into disuse, it also took in something of the 
District of Jubulpoor. When Dhrishtakctu was lord of the Chaidyas, 
his residence w^as at S^uktimati ; and at one period, if not then as well, 
a stream of the same name flowed past the capital of Chedi. Hard by 
was Mount KolAhala. Mahdhhdraia, Vanaparvan^ sV. 898 and 2531 ; 
and A'diparvan, sU, 2342-2368. We might expect to find that the 
S'uktimati river took its rise in the S'liktimat mountains ; but, on the 
contrary, its source is referred to the Riksha range, from which various 
PurAnas derive the Nerbudda, the Taptee, and the Tonse. The site of 
the city of S'uktimati is, therefore, not yet to be settled by the aid of 
its river. Colonel Wilford, with his usual eccentricity, relegates the 
S'uktimati, “ full of oysters,” to parts widely astray from its sober lati- 
tude and longitude. See the Journal of the Asiatic Society of Bengal 
for 1851, p. 254. 

The town of Tewar, a few miles from the station of Jubulpoor, was, 
in distant ages, included in Chedi ; as has been made out in a previous 
note (note 6) : and the first of the inscriptions in this paper shows that 
the jurisdiction of Narasinha was not bounded, in a southerly direction, 
by the Nerbudda. 

Hiouen Thsang, the Buddhist traveller, according to his biographers, 
on leaving Ujjayini, proceeded nine hundred lis N. E., to the kingdom 
of Mo-hi-chi-fa-lo-pou-lo, or Mahes'warapura. But it seems, from the 
VOL. VI. . 67 
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that, about a thousand Us to the N. E, of Ujjayini, ha found 
the kjt3|;dom of Tchi-ki-t’o. M. Stanislas Julien thinks Mahes'warapnra 
to 'be Mysore. Proposing, with doubt, Chikdha as the Sanskrit for 
Tchi-lri-ro^ he adds: “ anjourd’hui, Tchitor.” Voyages des P^lerins 
Bouddhistes, i. 207, 424, 465. Mysore is, however, a long stretch from 
Cbitor, instead of a hundred Us; neither of th^ places is N. E. fi»om 
Ujjayini ; ,aud the Second is not known to be ;Of any great antiquity. 
On this last point small faith is to be put in CoL Tod. That Tchi-ki-t’o 
stands for Chedi may not be altogether a random suggestion ; especially 
as we are ignorant how far Chedi extended northerly. Again, taking 
certain mistakes in supposition, would Choli Mahes'wara satisfy the 
problem of the two places which Hiouen Thsang next visited after 
Ujjayini 2 

•• See note c, above. 

t* j[t is singular that her progeny, not more than a quarter of a 
century after her death, should have consented to speak of her without 
mention of her distinguished extraction. Yet so it was. See the Jour- 
nal of the Asiatic Society of Bengal for 1839, p. 490. 

u. Ibid., p. 492. The editors of the Journal referred to were, as 
we now know, wrong in taking this year to be of the common Samvat, 
and corresponding to A, D. 875. 

Though I do not see what use can be made of the following remark 
of Colonel Wilford on his patent of Karna Deva, yet I transcribe it : 
“ The grant is dated the second year of his new era, and also of his 
reign ; answering to the Christian year 192.” Asiatic Researches, ix. 
108. The proposal to throw Karna Deva into the second century is 
characteristic. Of that chieftain’s setting on foot an epoch of his own 
we have here the only intimation, 

V. It may not be superfluous to note that the eleventh day of the 
light fortnight of Mdrga, 907, and the sixth day of the light fortnight of 
S'ravana, 928, were not Sundays, in the era of Vikram6.ditya. G6,sala 
Devi’s inscription, as printed, does not name the month, the semi- 
lunation, its day, or the day of the week. But I should like to examine 
the copperplate itself. 

w* I may add that it seems to have been aimed, in the manuscrip- 
tion of this memorial, to make it as formidable in aspect as practicable. 
To this end, few occasions are left unimproved of doubling consonants 
where the grammar permits their duplication, and of yoking the final 
letters of words to the initials of those that succeed. For example, we 
have sSTsgJT, and even and ; as also f^isn, which is an 

error. Equally unauthorized is which is everywhere put for 
The dental is, in two instances, combined laterally with and 
likewise, in several places, with the dental and palatal sibilants ; for the 
‘ sake of conjunction, the anitswdra is changed to ;t, before a sibilant, in 
stanzas six and thirty-five. In the last verse of the twenty-ninth stanza, 
the of ^ni{ is repeated, although the visarga of the preceeding word 
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retained* But, on the other hand, the sibilants are nowhere con- 
founded. ST and oT have different symbols; and they are emplbyed, 
generally, with just discrimination.^ The deviations, in this article, from 
accuracy, like several of the peculiarities above noticed, may have been 
the fault of the engraver. Thus, gfe is once substituted for 
for 51^, oT^iinr for for srm, and srm for srrcg. 

From the eleventh j^tanza we learn that the jihwdmMiya and its 97 
were once written ^ ; and, from the twelfth stanza, that tiie shape of 
the vpadkmhniya and its rj (ir) was 

I take this opportunity of expressing the opinion that nearly all the 
inscriptions in the earlier volumes of the Journal of the Asiatic Society 
of Bengal, which have not been republished, sliould be deciphered and 
translated anew. At least, a restatement of their facts of history and 
geography — based on a fresh examination, with all our present aids, of 
the originals — would be an enterprise neither unworthy nor infructuous. 
A reservation would, however, fall to be made in favor of those among 
them which were entrusted to Dr. Mill, Mr. Sutherland, and Captain 
Marshall. 

Kelics of the description here referred to deserve, indeed, all the care 
that scholarship can bestow upon them ; and, occasionally, for a reason 
cjuite independent of their value as chronicles. The princes, at whose 
instance they were written, employed for them, it is leasonable to sup- 
pose, the best ability they could command. The teachings of the past 
must have admonished them that in these memorials, if at all, their 
names and deeds would survive to coming ages. The style of an in- 
scription, especially if the inscription be in verse, may, accordingly, be 
taken as no unfair index of what was reputed to be literary excellence 
at the time of its composition. 

Notes on the Teanslations. 

!• The divinity here invoked, under two epithets, is Mahddcva. The 
* attendants ’ referred to are the well known ganas. There are fifteen 
groups of them ; named Gomukha, Harina, Stirna, Tdlajangha, Vriko- 
dara, etc. — RevL-mbkaimya^ 29th chapter. 

Sas^i-s^ekkara I have rendered by ‘ moon -bedecked.’ As for the 
s'ekhara of Sdva, since he wears it on his forehead, it would be incon- 
gnious to speak of it as a crest ; though it is usually so denominated* 
The ordinary s^ekhara was a sort of mural crown. In the eighteenth 
stanza we have a s^ekhara enchased with precious stones. 

According to Hindu notions, the moon has sixteen digits; and the 
first of them never appears in the heavens. The new moon, the day of 
which they call the second of the light fortnight, is held to be a combi- 
nation of the first two. But the writer of this inscription evidently 
conceits that the first digit is not seen, as having been transferred to 
S'iva. ^ 

By poetical license, is omitted after in the third verse of 

this Stan r a. 
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In toeing this quatrain into English, perspicuity was consulted 
by an^entire departure from the structural sequence of the original ^ 

Even after knowing that the stands in S'iva’s hair are stands, one can 
form but a slightly less indefinite idea of them than was entertained by 
the supemals in their state of ocular indecision. It is, therefore, diffi- 
cult to divine the precise drift of some of these saintly conjectures. 
Virtue, agreeably to the chromatics of Indian morality, is white; and 
so, it may be inferred, would be the .buddings of meritorious acts. Pos- 
sibly, in place of * eruptions of ashes,’ we should substitute ‘ sources of 
majesty,’ which also is accounted colorless. Yet the interpretation in 
the text is strictly in keeping with Sfiva’s notoriously untidy habits. 

Terrestrial stalls, analogous to those here mentioned, or, at least, 
such as are seen in hundreds, every hot season, in Central India, are, 
generally, fragile structures of coarse grass, or of wattle and dab, open 
on one side, and just large enough to hold two or three persons in a 
crouching posture, and as many jars of water. 

To all appearance, whether rightly or wrongly, the word Jm is 
sometimes used in the sense of a small afiiuent or feeder. See the Jour- 
nal of the Bombay Branch of the lioyal Asiatic Society, for April, 
1843, p. 222, foot-note. 

There is a stanza, by the poetess Padmdvati, closely resembling, In 
style and construction, that to which this note is appended. Venidatta 
quotes it, in his Fadi/a-veni, It depicts a lady’s folded aftns: 

1% fferr 


Further down 1 shall have occasion to recur to these verses. 

3. These manifestations, as here intended, and in the order in which 
they are implied or described, are the ether, the sun, the moon, fire, 
earth, the chief priest in sacrifice, water, and air. See Colebrookc’s 
Miscell. Essays, ii. 248, foot-note ; Wilson’s translation of the Vishnu- 
purdna, pp. 68 and 59, foot-note; the opening of the S^dkuntala drama; 
the jtumdra-sambhava^ vii. 76; and Hemachandra’s scholia on his own 
vocabulary, ii. 110. 

Y4dava*the lexicographer, as cited by Mallindtha on the Raghuvam% 
ii. 86, enumerates these forms in the following couplet : 

rTfft oTRJ^’TOlUWol ^ I 

Mohanaddsa Mis'ra, in his ffanumdn-ndtaka-dijnkd, adduces the en- 
suing lines, of the same import, as from some dgama^ or sacred author- 
*• 

g | f| 7T a KT 5n> t 

sTOlf^ 5T; ii 


I’oToy 

UTrT'. ^•^ri II 
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Two SantSerii Inscriptions. 

M. Oh^zy, as he says in his edition of the S'dkuntala, p. \is<i., found 
tha disticji about to be quoted on one of the outer leaves of a MS,: 

SRpf ^ sat i 

sn^prrri ^ rRST; ii 

Professor Wilson, where referred to above, alleges that this is from the 
Vishnu-purdna ; in which, how<ive^ I read, on the concurrent authority 
of nine MSS. : 

^ *1^ s Ti j^ji^^Tth i ii i ha ^ I 

MT^m: ahr sRsriiT ii 

In hundreds of places, the discrepancies, for many consecutive verses, 
between passages in dij0ferent Pur^nas, when one and the same subject 
is under treatment, are no grosser than these. The lines adduced by 
M. Ch6zy are still to be verified. Professor Bochtlingk has accepted 
Professor Wilson’s statement, and, it should seem, without thinking to 
test its accuracy. See his S'dkuntala, p. 142. 

Of the five elements, as the Hindus reckon them, the ether alone is 
propounded to be universally diffused. It is, further, maintained that 
the development, in earth, of color, taste, smell, and tangibility, is due 
to the influence of caloric. Stench and fragrance can be predicated of 
earth only : the characteristic of water is coldness : and the atmosphere 
can be touched, and has no hue. 

Of the eight constituents of Krishna, only the five so-called elements 
are included in the catalogue above detailed; three, or mind, intellect, 
and consciousness, being the substitutes for the three objects omitted. 
See the Bhagavad-gitd, vii. 4. 

Professor Wilson, in the second edition of his Sanskrit Dictionary, 
similarly sets forth the constitution of the ; except that he 

puts “ crude matter,” or prakriti, in lieu of * consciousness.’ The ex- 
change is certainly a mistake. 

In the fourteenth chapter of the Narmadd-mdhdimyoi, the octoform 
Sfiva is thus represented : 

s[i^{ ’OTRj wi ‘sr 

Here, instead of the five elemental substances, we strangely enough 
find the five qualities of which the senses take cognizance; or sound, 
tactility, odor, sapor, and color. The complement is made up as in 
the Bhagavad-gitd. 

4. Or ‘he of the dark throat;’ that is to say, S'iva, The fable ac- 
counting for this designation will be familiar to every one that reaches 
this note. See the Mahdbhdrata, A'diparvan, 1164. 

5* The author of the Budha-manokara alleges that Kshira Sw&min 
defines ^iSr by rr^. If it be so, my copy of the Amarako6*odghdtcma 
is defective. Hemachandra, annotating iii. 437 of his own vocabulary, 
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says that the heti is a weapon of offense ; as is, indeed, declared by its 
assign^ etymology/ 

This is Ganes'a ; who, however monstrous in what should' be his 
divinest part, is figured with the body of a man. 

Ganes^a, no less than S'iva, wears a digit of the moon on his fore- 
head. liow our poet, adhering to what he has said of the latter cUvin- 
ity’s ornament, would make good its place in the sky, it is hard to say. 

The following piece of mythology 'is taken from the prior section of 
the Ganes'opapurdnaj sixty-second chapter. Ganes'a, with intent to 
deter Brahmd fiorn the Avork of creation, assumed a transformation de- 
vised to inspire teiTor : but the moon was so rash as to deride the hid- 
eous disguise. The divinity, incensed at this discourtesy, pronounced a 
malediction on the heedless luminary : in future its aspect was to be of 
evil omen. Commiserating the lunar distress, the minor gods went about 
to make interest, on behalf of the forlorn orb, with Ganes^a. By degrees 
he suffered his wrath to be soinew^hat mollified. Dissatisfied, however, 
with this partial result, tlie planet procured from Indra the monosylla- 
bic prayer to liis oppressor, and silently repeated it, for two and twenty 
years, on the south bank of the Ganges. Tims perseveringly impor- 
tuned, Ganes'a appeared, cancelled his imprecation entirely, and asso- 
ciated the worship of himself with that of his suppliant, on the fourth 
day of every dark fortnight. Demanding one of its digit#, he fixed it 
on his brow, and was thenceforward surnamed Bh41achandra. His 
grateful votary finally erected a fane in his honor, the site of which is 
celebrated as Siddhikshetra. 

8. For (-^), ‘ universal gloom,’ Professor ‘Wilson, in his Sans- 
krit Dictionary, erroneously gives (-^0; wrongly citing the 

Amara-kos'a as his authority, and also infringing Pdnini, v. 4. 79. The 
Manoramd and the Tattwa-bodhini do not even hint at any variety of 
opinion touching the form of this w^ord. 

9 . Thus I translate a substantive of very rare occurrence, I am 
told.*' 

Saraswati is the patroness of letters and of eloquence. The inscrip- 
tionist is celebrating the seductiveness of artful rlietoric. 

10 . On the word xfhr, which is used here, and elsewhere in the rec- 
ord before us, I have remarked at length, as also on 5Tor;r, in a foot-note 
to p. 232 of the Journal of the Asiatic Society of Bengal, for 1858. 

11 . Allusion is here made to a superstition still very prevalent in 
India. The ensuing couplet, which is in the mouth of every learned 
Hindu, I found, after some search, in a colloquy between Agasti and 
Kdrada, in an extract from the Brakmunda-purdna^ of which I am un- 
able to name the book and chapter : 

?n*r srrpi^irsrPT i 
nw wcu nn w in nrf sr# ^ u 


* See our additional note, at the end of this article. Comm, of Publ. 
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< Aijana, the son of Kyitavirya, was a being who had a thousand arms. 
By simply calling him to memory, that which was lost or mislaid is 
found again.’ • 

^ (TCT Jjict 'SHSrrT I “ In his reign nothing was lost or in- 
jured.” Translation of the Vishnu-purdna^ p. 417. The conceit ex- 
pressed in the stanza transcribed above may have arisen from this say- 
ing. The commentary on the words from the Vishnu-purdna nins thus : 
*sr rT?nsiT ^ITSIH l ^ OfT 

5Fr^$CcZIrn' ^[oT rToT 

-^r ^ 

^ I 

Here the JTurma-pur&m is cited to the same effect with the stanza 
from the Brahmdnda-purdna, 


12. There is a pun here, in the original. 

IS. In this stanza, denominations of peoples — tallying, for the most 
part, with names of countries — are, by a noticeable idiom, put for their 
rulj^s. 

Tne PAndya kingdom is considered to have embraced the present 
District of Tinevelly, with something of Madura. 

Murala is another name for Kerala, now Malabar. At least, the 
commentary on the Ifaima-kos^a, iv. 27, asserts their synonymy. M. 
Troyer, without adducing the slightest warrant for what he says, calls 
the Keralas ** peuple du Pendjab.” Rdja-tarangint^ ii. 605. T^rofessor 
Wilson, having occasion to mention the Muralas and Mekalas, pro- 
nounces them to be tribes along the Narmada.” Select Specimens of 
the Theatre of the Hindus, ii. 361. This is an inference, it may be 
supposed, from the fact that the Nerbudda is called Murald and Mekali 
or Mekhald. Hemachandra says that the Nerbudda has its source in 
mount Mekala. The Murala, mentioned in the Raghuvans^a^ iv. 65, 
was, alleges Mallindtha, a stream in the region of Kerala. 

Waiving the chance of a misprint, Kanga was the same as Chera, 
now known as Salem. Chola lay to the east of it ; P^ndya, to the 
south ; and Kerala, to the west. Mackenzie Collection, Vol. i, Intro- 
duction, p. xciii. In the same w^ork — i. 63, 198 — Chera is called Konga. 
Can it be that this is a modern corruption of Kanga? Also see the 
Journal of the Asiatic Society of Bengal for 1838, pp. 105, 106, 129, 
379, etc. ; and Journal of the lioyal'Asiatic Society, viii. 1 etc. 

Apparently, Kanga is the country intended by the Clnnese phono- 
graphs Kong-yn-t’o, for which M. Stanislas Julien proposes K6ny6dha, 
Voyages des I’Merins Bouddhistes, i. 184, 411, 469. The Kangata of 
the couplet cited in the second note on this inscription may be a length- 
ened form of Kanga. Yenka and Venkata, for instance, are one; and 
we have not here to do with pure Sanskrit. 

In the Brihai-saahitd of Vardha Mihira, as cited by Dr. Albrecht 
Vreber, a country called Kanka is mentioned. Die Handschriften- 
Verzeichnisse der Kdniglichen Bibliothek, u. s. w. ; Berlin, 1863; p. 
240. 
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Professor Wilson remarks that the usual classification connects the 
Vangas and the Kalingas with the Angas. Translation of the 
pur&fUt^ p. 188 , foot-note. But it may he suspected that, out of compli- 
ance with the usual classification, Kanga, where found in company with 
Vanga and Kalinga, has sometimes been changed, through ignorance, to 
Anga. At the begitoing of a line, as in the original of the pass^e on 
which Professor Wilson annotates, the substitution could be effected 
without prejudice to the metre. * 

Vanga is eastern Bengal, by universal acknowledgement. At a later 
date than that of this inscription, Bengal was known as VankAlA See 
the Maja^tarangini^ Book III", 6'/. 480 (in M. Troyer’s edition, L 114). 

It w^ould, possibly, have been more accurate to write Kallbga than 
Kalingas. But there really seem to have been eeveral peninraar prin- 
cipalities of this name, o,^ rather, perhaps, subdivisions of an ^extensive 
country styled Kalinga. ft comprised “ the sea-coast west of the mouths 
of the Ganges, with the upper part of the Coromandel coast.” See, 
further, Professor Wilson’s Sanskrit Dictionary, under the word in 
question. 

K^a, agreeably to Professor WiRon’s citation of a native vocabulary, 
is Cashmere. Elsewhere it is mentioned in association with Cashmere, 
but as being distinct from it, unless we presume a redfhndancy. Asiatic^ 
liescarclies, viii. 840. Col. Wilford, to whom I here refer, eventually^ 
came to the conclusion, as appears from a posthumous essay of his, 
that the Kira of the Ptir&naa was “the country to the west of the 
Indus, as far west as Persia, and, to the north, as far as Candahar.” 
His speculations on the subject are ingenious. Journal of the Asiatic 
Society of Bengal for 1851, p. 262. 

I copy the following from M. Troyer, but without endorsing his in- 
ference : “ Kira signifie ‘ perroquet ’ et * habitant de Kachmlr,’ appa- 

romraent a cjiuse de la grande aptitude de parole que possedent les 
Kachmlriens.” Raja- tar anglni^ iii. 614. 

It has repeatedly been averred that the Hfinas were “the white Huns, 
or Indo-Scythians.” See Oolonel Wilford, in the Asiatic Researches, 
passim; and the translation of the Vishnu-purhna^ P« 1^7, foot-note. 
Mr. Wathen is disposed to think that the Hiinas inhabited Tuluva, 
where there is a place called Hiiiiawar or Anore. See the Journal of 
the Royal Asiatic Society, ii, 882 ; and iii. 103. But Mr. Wathen’s 
Sanskrit is immetrical and nonsensical. The line where the Iliinas 
are named should undoubtedly begin I am not pre- 

pared to deny, positively, that the Indians gave the name of Hiina to 
the Huns, if they knew them : but the term certainly denoted some 
tribe of Hindus. In the Raghuvans'a, iv. 68, the Hfinas are spoken 
of as if they may have been a people of fair complexion ; and the re- 
gion assigned to them is in the north. The commentator MalliiAtha, 
annotating this couplet, says that the lliinas were Kshatriyas. The 
wife of our Karna, a Kshatriya, was a Hiina, as has been seen in the 
preface to this paper : and how could he have wedded a barbarian? As 
for the Sacje, the Sanskrit S'akas, e know that they were Scythians of 
the Persian frontier. It would he very satisfactory to find that the 
northern Hiinas were esteemed to be in any wise related to them. The 
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S^akas and the Hdrahiinaa are mentioned together in the UaMlh&rata^ 
Sabhd-parvan, h'L 1843, 1844. In the Marsha-charita^ Prabl^kara- 
vardhana is made to send his son K^jyavardhana to the north, against 
the HiSrahiinas. Which is right, H^rahdna, or Hdrahdna? 

Professor .Wilson says : “ if we might trust to^ verbal resemblances, 
we might suspect that the Hayas and Haihayi^ of the Hindus had 
some conniiption with the Hia, Hoiei-ke, Hoiei-hu, and similarly denom- 
inated Hun or Turk tribes, who .make a figure in Chinese history.’* 
Translation of the Vishnu-purdna^ p. 419, foot-note. 

14. The play on ‘current’ or ‘wave,’ and ‘lustre,’ has been 

iniitateii; 

111 t]0|l S‘d.rngadhara-paddhati is the following stanza, by an anony- 
mous author, descriptive of the confusionj|||f toilet wrought by our 
Karna, or some other : ^ 

f^rpir 031 or fuigni^^ i 

Jsfiw rei4.r|go i d>; Tt fefyoi^ 

sHtT: foPWTT li 

‘By force of destiny, auspicious Karna, the pearl-necklaces of the 
youthful wives — hiding in the wilds — of thy foes are over their faces ; 
their bracelets press against their twin eyes ,* their hips are tattooed ; 
and frontal marks are on their two hands. H^ ! how does an unprece- 
dented style of embellishment now prevail !’ 

15. Vernacularly corrupted, this w^ord would assume the form of 
Champ6ran. But the only Champdran generally known is much too 
far distant from Chedi for even a foray. The subdivision of the Mundla 
District which now goes by the name of Ldnji was formerly called 
Champdvati, as I learn from a MS. Hindi chronicle in my possession, 

16. Literally, ‘the frontlet-gem.’ 

17. More exactly, if necessary, ‘the jewels.’ 

18. I have given the sentence this turn, in order to bring out the 
force of distinctly. 

19. This allusion to a physical phenomenon is worthy of note. 

90. In place of this bathetic comparison I would much have pre- 

fen’ed * outvying the milky-way,’ but for the consequent incongruity : 
for the prince’s person is unequivocally the object proposed for deBcrip- 
tion. By the way, Professor Wilson need have entertained no doubt 
as to being defined by ‘ galaxy ’ in the Medini-Ma, 

91. So rendered, to vary the phrase, instead of ‘tree of plenty.’ See 
the ninth stanza. 

That this quatrain exhibits eight rhymes is deserving of indication. 

99. Here is the word rrt3r again, in the original. 

93. So I translate cnxRr, which apparently imports a feudatory, 
voi,. VI. ' 68 



m 


F. E. San, 


A vsaat even more ]iy|>erboIical than this oeeurs in an inscrin* 
ti<m rablished in one of the early volumes of the Journal of the Asiauc 
Socie^ of Bei^al ; that for 1 838, p. 87. I repeat the first stanxa of it ; 
for it 18 verse, we measure being srogdkariu 


ipTRi mmx i 

sfcf jqwf^ » 

*The month of Jyeshtba having arrived, in the one hundred and 
forty-first year; the empire of Skanda Gupta — the^ floor of whose hall 
of audience was swept by breezes from the bowing of the heads of 
hundreds of kings; sprung from the line of the Guptas; of wide-ex- 
tended fame ; opulent beyond all others ; comparable with S'akra ; lord 
of hundreds of rnonarchs — being quiescent,’ etc. 

The reading in modern charactera, given by Mr. Prinsep, of the hem- 
istich which contains the date, is neither in his facsimile of the original, 
nor is it grammatical. To bring out his “ thirty-thrae,” he must have 
thought that he found which is inadmissible Sanskrit. Nor 

is there, in the Sanskrit, the fifth case of a substantive; but 

the seventh case of a past participle. * 

There is, then, nothing here recorded concerning the death of Skanda 
Gupta, as Mr. Prinsep supposes. Being neither the first ruler of the 
Gupta dynasty, noij^ the last, nor of special note, it would be extraor- 
dinary indeed if tinie had been computed from his decease. Moreover, 
if he and his kingdom had so long passed away, it seems preposterous 
that they should be mentioned, and in so eulogistic a strain ; especially 
as there is not, on this hypothesis, even a subordinate allusion to the 
reigning monarch. Indubitably, Skanda was on the throne when this 
memorial was written. The term VTPrT, which is applied to his govern- 
ment, has, with other meanings, those of ‘ serene,’ ‘ tranquil,’ ‘ unper- 
turbed,’ ‘ flourishing.’ In bearing these significations, in addition to 
that of ‘discontinued’ or ‘extinguished,’ it may be compared with 
Rf^nrr. Whatever be the era here followed, it appears to have been 
too well understood, at the time, to call for explicit specification. 

The numerical correction above noted was made several years ago, 
and was communicated to my friend Mr. Edward Thomas. But it had 
not then occurred to me to attach to 5TT=?r the import which I would 
now accord it. See the Journal of the Asiatic Society of Bengal for 
1855, p. 385, foot-note. Major Cunningham, while tacitly amending 
one of Mr. Prinsep’s oversights, uncritically accepts another. See his 
Bhilsa Topes pp. 141 and 144. 

The inscription under comment, if the lithographed copy of it be 
correct, reads stRltrfd;, in the third line, for Vinw:. Mr. Prinsep gives 
the latter, and rightly ; ae the former is irreconcilable with the context 
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35. The original word, ftfir, before rendered ‘repoaitory,’ » here to 
be resumed, but in an altered acceptation. 

a«- sr- * abodes ’ ; put, metonymically, for their inmates. The ^ord 
is here used for 9^:^, * the female apartment.^ 

iTOW, the terra employed, was formerly taken in a sense of 
wider latitude, and in one of narrower. In the middle apres, and 
f&mr designated, respectively, realms of greater and of inferior power, 
when they were spoken of with reference to their relative importance. 

38. The original is ‘the gem of reflection,’ by the aid of 

which all wishes were attainable. We have already had ‘the tree of 
abundance.’ The wrnwj, or ‘all-bestowing milch cow,’ is fabulously 
endowed with the like marvellous quality. * 

39. In the Sanskrit, by studied ambiguity, the expression rendered 
as above also implies ‘tall bambu.' 

SO. Professor Wilson inadvertently writes the original word with a 
cerebral in the final syllable. 

31. Men4 is P4rvati, the daughter of Him&laya. 

33. This prolific dame — for she is celebrated as having been the 
mother of five thousand sons and sixty daughters — is also called Vai- 
rini. See the Harivans% aU, 121, 142, Iler father was Virana. 

33. S'ivd is a name of Pdrvati. Her husband was S'iva, or S'arobhu. 

34. Possibly the inscriptionist, who is rather addicted to paltry figures 
of rhetoric, intended that his ‘pinnacle-ball’ should, retrospectively, 
likewise surmount the ‘ mansion of erotic sentiment.’ 

3$. A moment’>s pause is due to the elaborate amphibology with 
which the latter half of this quatrain is conceived. The vanquisher, 
on another construction than that of the text, is Saumitri, ‘ who .... 
hosts, embracing the raany-wiled Meghan4da and the great AtikAya.’ 
In the third line there is an inaccuracy, however, in the postposition of 
to its substantive : for it scarcely agrees with 
^Saumitri is Lakshraana, the half brother of R4ma. Mcghandda and 
Atikdya were sons, elder and younger, of Rdvana. 

It is only by a strain that can be taken +o signify ‘strong-armed.’ 
It is not usual as an adjective; its ordinary acceptation being that of 
‘the palm of the hand with the fingers extended.’ There is little doubt 
that its introduction here was induced by the fact that I’rahasta was 
Kdvana’s chief counsellor. Yet thus to suggest him in a panegyric on 
Jayasinha looks anything but compUraentary. 

36. ‘He who has the moon on his head:’ S'iva, See the note on 
the first stanza. 

87. ‘The lord of physicians:’ Sdra, again. 

38. Perhaps * barony :’ eww , a vocable not yet entered in our dic- 
tionaries. 
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Neither baa this place, nor have TTndi and Jdiili, yet been verified, 

40^# S^aiva, or ^ of S'iva,’ who is called Pas'upati ; a word variously 
accoimted for. 

41* The country of JAtsi, or Ldtika, Hellenised into was later 

called Guijara, or Giirjara; Qujerat. Ptolemy regarded it as part of 
Indo-Scythia. 

42* The jflw of these OoT^ was that of Y^ska. See the note on the 
seventh stanza. , 

"Maunin is still a well-known family name. 

43* Before himself, the author of these verses commemorates their 
copyist, as happening to be his elder brother, A want of fraternal piety 
can rarely be urged against the Hindus. 

44. Professor Wilson defines ^gTMT^f by “ carpenter ” See the Haima- 
kos'a, seetion of homonymes, iv. 284 ; to which the Professor vaguely 
refers. The word, is there explained to mean ‘ a kind of workman.’ It 
may have the restricted sense of architect, or even of mason. In the 
next couplet we again meet with it. 

45. The general mechanician of the gods; a Vulcan, and much be- 
sides. 

46. This comparison is not at all more felicitious in the Sanskrit 
than it is in the English. Prithu, who was a king, subdued the earth, 
which had assumed the figure of a cow. See the translation of the 
Visknu-purdnaj p. 103, 


47. Tlie Veddnta philosophy is here recognized. 

48. This, and the I's'wara of the third couplet, are here, no doubt, 
epithets of S'iva. 

49. A synonymous title of the Destroyer, ‘parent of things 

movable and fixed,’ is mistaken, by Colebrooke, for 3i(r6rfi|^', “holy, 
beneficent” Miscellaneous Essays, ii. 304, 308, 309. 

50. See, for this and several cognate terms, my note in the Journal 
of the Asiatic Society of Bengal for 1858, p. 227. 

51. Thus far this inscription is metrical. The measure of the first 
and third stanzas is the Vaktra ; that of the second, the Priyd. 

59* In the original, gotra, 

53. Kes'ava’s functions not being particularly described, it is uncer- 
tain whether ndyaka^ a word of a dozen meanings, or of more, has any 
reference to revenue. 

54. Or Milava ; the pleonastic ka being adjected. 

7ort4augor, Januaiy 10th, 1BS& 



Two Sanskrit Inscriptions. 

Additions. 

This paper, after being sent to the Asiatic Society of Bengaf, and 
partially printed for its Journal, was withdrawn. I had hoped to ob- 
tain, in England, a solution of the chronological difficulty spoken of 
in the introductory remarks: but the hope was disappointed. Since 
reaching America, chiefly by reason of access to books as yet unpub- 
lished at the beginning of 185S, I. have been eiKibled to add the few 
notes following. 

When passing through the station of Jubulpoor, in February of last 
year, I found, in the Museum at that place, a somewhat weather-worn 
inscription, hitherto inedited, of the same class with those which pre- 
cede. Unhappily, I had neither leisure nor health to take a copy of it. 
The date that it bears is 926: Its 

poet was SWidhara, son of Dharanidhara ; and it makes mention of 
N&madeva, son of Mahidhara, as a sutradkdra. Three of these names 
we have met with in the record of 907. At the foot of the stone, the 
ensuing benediction, in the A'ryd measure, is legible without difficulty : 

msnr mrTRnrf 

‘As long as the sun and the moon, going and returning, shall shine 
in the firmament, so long may this eulogy endure, conducing to the re- 
nown of the doer of the transaction herein memorialized^ 

To note g, p. 517. Hema A'chdrya expressly qualifies Karna as R4j4 
of Chedi, and speaks of him as being of D^hala. This, as we know 
from the Haima-kos'a, is a synonyme of Trimiri. Karna is also men- 
tioned as having been contemporary with Khoja; and Bhima Deva 
marched against him. This Bhima reigned from A, D. 1022 to A. D. 
1072. Rds-m&l&, i. 83, 90. 

To note p, p. 520. I now find, on the faith of M. Stanislas Jiilien’s 
translation, that Hiouen Thsang, agreeably to the Si-yu-ki^ travelled about 
a thousand Us N. E., in going from Ujjayini to Tclii-ki-t’o, and thence 
about nine hundred Us N., to Mahes'warapura. M. L. Vivien de Saint- 
Martin, in his “ M5moire Analytique,” puts N. E. for N., in designating 
the direction of Mo-hi-chi-fa-lo-pou-lq from Tchi-ki-t’o. M. Jiilien now 
silently surrenders his identification of Mahesf warapura with Mysore, to 
the suggestion of his collaborator, that the locality intended is “ Ma- 
tch6ri, ou, selon la forme sanskrite, Matchiv&.ra.” But it is scarcely 
probable that Mahes'warapura was transformed into “ Match iviira;” and 
there is no ground for holding that both names were ever applied to 
the same city. See Voyages des Pelerins Bouddhistes, iii. 168, 169, 
336, 408, 457, 458. 

Professor Wilson writes : “ A sudden return to the south-east brings 

Hiouen Thsang, after a journey of 2800 li (560 miles) to U-che-yen-na, 
which is clearly Ujijayini or Ougein, the king of which was a Brahman, 
and consequently Buddhism was at a low ebb. He then goes to Chi- 
ki-to, north-east 1000 li, considered to be the modem Khajuri, twenty- 
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five leases eoutVwest of Gwalior : theoce, in the same direction 900 
li, to Mo-bi-chi-fa-Io-pu-lo, which M. de St Martin identifies with Mu. 
cherif perhaps Matsyavara, in snpjwrt of which conjecture it is to be 
remembered that this part of India js known, in Sanskrit geography, as 
the Matsyadesa. Little is said of these two principalities, as they were 
both ruled by Brahman princes, and did not follow the faidbi of Buddha.” 
Journal of the Royal Asiatic Society, xviL 183. 

To note 13, p. 527. Hiouen Thsang, now that we have a translation 
of the Si’yu-kij tells us but little of value, touching Kong-yu-t’o, over 
and above what was reproduced by his biographers. Kong-yu-t’o lay 
near a bay ; and it also lay near the sea. its position is as far from 
being fixed as ever. Voyages des Pelerins Bouddhistes, iii. 91. 

To note 43, p. 532. There are two works, treating of the Vais'e- 
shika philosophy, by writers bearing the name of Maunin. One is the 
SiddhLnta-tattwa-sarvaBwa^ by Gopindtha Maunin; a commentary on 
the Pad6.rtha~mveka or Siddhhnta-taUttm, It was prepared by com- 
mand of E4j4 Jayasinha of B4beri. This Gopindtha also composed 
scholia on the Kmumdnjali^ entitled KusumLnjali-vikds^a. The other 
work is the S'ahddriha-tarkdmrita^ whose author is Krishna Maunin. 
See my ‘Contribution towards an Index to the Bibliography of the 
Indian Philosophical Systems;’ Calcutta, 1859; pp. 77 and 79. 

Troy, N. T., U. S. A., February 27tb, 1860. 


Additional Note. by the Committee of Publication. 

The two monuments illustrated in the foregoing ptiper — together 
with a third of like character, already made puWic by the same author 
— have been presented by Mr. Hall to the .^erican Oriental Society, 
and are deposited in its Cabinet, now at New Haven. We have ac- 
cordingly taken occasion, wliile this article was going through the 
press, to make anew a careful examination of the inscriptions, and a veri- 
fication of the text as published, and would offer here the following 
additional remarks and explanations. 

The larger stone is 33^ inches broad, by 22^ inches high. It is a 
plain block of greenstone (aphanite, containing a little carbonate of lime), 
of a soft texture, and easily cut. *The inscription upon it is of 29 lines 
— the last one of them indented about 4 inches — which cover its whole 
surface, excepting a narrow and unornamented margin. It is engi-aved 
with great care, and with no little skill and nicety of execution, and 
is in almost perfect preservation, so that its characters are, for the most 
part, as regular, elegant, and legible as the best manuscript. As Wh 
marked above by Mr. Hal) (note w), no combination of consonants is so 
difficult or intricate as to compel a resort to any device for abbreviating 
it : thus the vtVAma never appears, save at the end of a half-verse ; the 
anusvdro, whether in the middle or at the end of a word, is more often 
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turned into a Conjunct nasal ; and a consonant, or the first consonant 
of a group, is doubled under a ^ — the only exceptions to this latter rule 
being aii cases of tbeir occurrence; and also, in a sin- 

gle instance, ij. As regards tbe diphthongs e, of, o, aw, the inscription 
follows, with total indifference, the ordinary devan&pari method of writ- 
ing them, or that which is^sual in the Beng&li. The sign of omission 
( 3 ) is not employed on the stone, nor are the verses of its text num- 
bered ; but the marks of interpunction — 1 after a first haif-verse, w after 
a verse — are introduced with entire regularity. At the enU of a half- 
verse stands always and not anugvdra : in two cases, however, (10 d, 
28 b) the virdma is omitted. Of other omissions, we have, verse 2 a, 
TCp^T: for — this is at a place where a few syllables (viz., 
have been erased and recut Another like case of correction occurs 
just before in the same line (viz., and a third near the end 

of the 9th line of the inscription, or at the end of 12 a, affecting the 
syllables which read, as printed, sTTTcI^. The correctness of this read- 
ing, however, is not entirely certain. The sf, indeed, admits of no ques- 
tion ; the IT is less clear, but yet is altogether probable ; for the next 
syllable the stone gives only the double v (^), omitting the superposed 
r (^) which causes the reduplication ; and the following character is en- 
tirely illegible, but cannot possibly, we think, be ^ ; its lower part, 
which alone remains unobliterated, is clearly ^ (r), and not (r) : above 
it might stand almost any single letter, but not a double one ; for that 
there is no room, nor could a ^ have been cut without leaving distinct 
traces on the unbroken part of the stone. We know not what to con- 
jecture, if not 5r : is sometimes found used in the sense of ‘ posses- 

sion ’ by a passion ; the clause might then mean ‘ Murala ceased to be 
possessed with arrogance.’ In the following pdda the stone reads dis- 
tinctly ^rsFW for ; this is probably Mahidhara’s error ; but, if the 
metre did not forbid, we might regard it as a mis-reading for 
‘ trembled ’ ; perhaps this word w'as in the cutter’s mind. Of the first 
syllable in the same line and pdda only the upper and part of the right- 
hand lines are left : the consonant must be spr ; but it might be com- 
bined with r, and with any vowel excepting i — these are the possi- 
bilities of the case ; we presume the reading proposed by Mr. Hall to 
be the correct one. At the beginning of verse 6, Mr. Hall’s fac-similes 
failed to give him under the a which, though not deeply cut, is 
still unmistakably traceable : the true reading, then, is * with 

manifold forms.’ In verse 10, the last syllable of the first half-verse, 
which comes at the end of a line, is much broken i what is left seems 
to us to point out distinctly, as the original reading, rTT instead of SRT : 
this would change the meaning of the word from active to passive. In 
verse IV b, finally, the atone has 
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The stone on which the second inscription is cut is of like charapter 
with ^he other, but has a more aroygdaloidal structure, being foil of 
little cavities, which hold carbonate of lime. It is 12 inches broad and 
inches high, and contains eight lines. The characters are coarsely, 
irregularly, and inelegantly cut. It exhibits several orthographical er- 
rors, which are corrected in the text as prini^d : thus the proper name 
Ke^ava is both times written with the dental instead of the palatal sib- 
ilant, and a like substitution is made in 2 b and 3 d, in the name of 
t^vara and its adjective ; at the end of 2 b we have although the 
sign of intcrpunction is not omitted after it ; and in 2 c the reading of 
the stone is (with the virdma ; not conjoined with the following st). 
A long passage in the fourth line (from nt to SRrT) has been erased and 
recut, and parts of it are obscure. Above the syllable qr of qrqr (3 a) 
is a vowel-stroke, and under the ^ is either a rs, or the remains of one, 
not quite erased ; so that either the former or the present reading is 
meant to be The syllabic next following, though clearly and 

deeply cut, is of a somewhat nondescript character, but we do not see 
how it can be meant for anything "but the by which it has been ren- 
dered. The last line, following the date, is apparently an afterthought, 
and appended to the inscription as at first engraved. It is crowded in 
at the lower edge of the stone, and, from inclusive, /uiis up its right 
margin, in the manner which, in printing it, we have imitated. 

The third monument, referred to above, is a stone measuring 13^ 
inches in height by 13 inches in breadth, besides a raised and rounded 
margin. It is thick and heavy, and shaped upon the back into some 
form of which the intent is not now recognizable. Its material is 
greenstone, like that of the others, but much harder and tougher in 
quality. The text of its inscription, with a translation and no|es, was 
published by Mr. Hall in the Journal of the Asiatic Society of “Bengal, 
Vol. xxviii, for 1859. As appendix to that article, he desires to* insert 
here the following additional note upon the inscription. 


Among the three lapidary monuments, ^ven by me to the American 
Oriental Society, there is one of which 1 have already published the 
inscription, with an interpretation. My translation was made from a 
fac-simile tracing ; the original never having, at that time, been before 
me. Now that I have seen the stone itself, it turns out, not unex- 
pectedly, that my first conclusions admit of being rectified. The par- 
ticulars are as follows : 

In the first stanza I find, not what I took to he intended for irraiff 
1%^ ‘ is supplicated persistently,’ but, distinctly enough, 

*is lauded continually.’ 

The of the second stanza is a misprint for cg ciH^. 
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For my former decipherment of the third stanza I substitute, with 
confidence : 



‘May Brahrai, Vishnu, and S'iva — in color resembling, severally^ 
the water-lily, the black bee, and M&'a grass ; having, respectively ^ for 
weapons, menacing utterances, a discus, and the pindka ; moving, tn 
order as enumerated^ with birds, a bird, and a bull ; and whose abode is 
on jdmbu-htdivmg mountain — bestow upon you prosperity.’ 

After incising — which makes sense, but militates against 

the metre — the engraver half deleted the first rssr. It could scarcely 
have been part of his original. 

Limbdry^,* not Lisw4y4, is the name of the lady spoken of in the 
prose. 

f&^, for in the fourth stanza, is an error of the press. 

In the sixth stanza there is ^ where 1 have put ^ I am com- 
pelled to reject. The person here commemorated is Dosin, not Dhosin. 

rT^, in the eighth stanza, is my own, I find ; and yet right, I suspect, 
as against the word exhibited, It will be seen that, to avoid some- 
thing worse than a vain repetition, my conjecture was not ill advised. 

The last verse of the inscription has By deducting a stroke, 

so as to bring out nrotf, the text is healed ; but only provided that 
UWfT is permissible in lieu of UUKrTt ; and this is exceedingly doubtful. 
To repeat what I have remarked elsewhere, the Sanskrit of this inscrip- 
tion is of very questionable purity. 

F. F. H. 

Troy, N. Y., April 3rd, 1860. 

* Or LitswdryA, as it also admits of being read ; the cliaractcrs of this inscrip- 
tion are cut in such fashion that, where no aid is to be derived from the sense, 
some readings must remain uncertain. — C omm, or PubXn 
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The copper plate which contains the original of the first 
among the ensuing inscriptions exists, I believe, at Bebares. 
My transcript was made several years ago ; and any indications 
which I may have noted down at that time are not at present 
forthcoming. On the age of the grant I am, therefore, unpre- 
pared to pronounce with assurance. 

A negative fac-simile of the second inscription has been litho- 
graphed in the Journal of the Archaeological Society of Delhi, 
foix January, 1853. A coarse essay towa^s an EngiiA version 
of it will also be seen there, together wiUi some speculations 
which 1 decline to criticize. 

With reference to the remaining inscription, my translation 
of it is not the first that has been published. For my copy of 
the Sanskrit, which has not before been in print, I am indebted 
to the late Major Kittoe. This transcript may have been sophis- 
ticated by pandits. A like suspicion, however, attaches to that 
used by Colebrooke.* 


Inscbiption No. I. 


* Set his MlscsUaneouB Btsa;|^ ii. 295, 295. Mj coot has, la the first measnrs 
of ths sdoood stanss, snd again in tba prose, tba which is not jpira Sans- 
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l<^a ! 5JraT^: aTO^^Fft- 

a^iTOTT ^1 


klit, and in evidently a proper name. It i» precisely in such a ease as this that a 
pandit would tamper with an original teat, by substituting something more classical 
than what he found. Oolehrooke pots **thieTish" as the correlate of whatever Me 
apograph ezhiMted ; and that, it is natural to conjecture, may have been dosyu. 
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WTNiqtrPf^i[<fa(^?iH I 

g^ cTT ?ft ^ WWl^ 

^ ftrof fPn^ w 
^^ ’ P{% TT g^ {mfn: eJi5[Ti^w i 
?iw i^T gpFTO mj r^T qj^iit^H 
qf^ cnTB^^lftr I 

?P^%5J. ^^rgfRT ^ rn^ !T;[% ^i^u^ii 

Translatiok, 

Well be it! 

Fortunate is the auspicious Bala Varma Deva; eovereiga; 
wholly devoted to the Brahmans;* thoroughly possessed of the 
five great titlesf and great realms; son and successor of the aus- 


♦ Parama brahmani^a. — Hemachnnilra, in his explanation of liis own vocabulary, 
i. 42, deSnes tlie brahman «nd others, in the hagiology of his conimunion, to be 
‘mhiistf^s of the Arbats and of RidiaUia, etc.,': ag'^fTT^IQiTT^^^irjgT^'tb 1 : I 

The promulgator of this instrument ^’as a Jaina. 

t Cotebrooke (Miscell, Essays, ii. 308) remarks on a passage where this expression 
occui’s, that he is “not entirely confident of the meaning” of it. He was then writ- 
ing in England ; and yet at but little disadvantage, so far as the assistance of learned 
BiAhmau-i was concerned. 

My own pandits have furnished rae with their guesse-s, which I repeat. Some of 
these men suppose that the common fivefold repetition of the word rVf, a sort of 
heathenish pentagion, is here intended. This expoMtion has the concurrence of Prof. 
Wilson. See As Res., xv. 608, sixth foot note. Others think that allusion must be 
had to the five kal^dna^i^abdat * utterances of good omen,’ enumerated in Baudhfiya- 
na’rt Kalpa-^utra, for instance. These are pnnydha^ «toas/%, rMhi, M, and kalt/dita. 
Others, again, fix their conjecture on the five epithets mahd^yas'aswin, mahd praid- 
pin, makd'ddnin^ makd-daydlu^ wkd mahd prabhu ; or * most renowned, most glori* 
oua, most liberal, most clement, and most powerful/ But no authority has been 
brought forward in support of any of these elucidations. 

Pending the production of something positive, 1 am dispoled to believe that fhe 
riddle may be solved by reference to an extract which I made, on a former ocea^on, 
lu the Journal of the Aifiatie Society of Bengal for 1868, p. 82*7, loot-note. If 
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picious Paijida Varma Deva: who obtained the five great titles 
and great realms from the soles of the feet* of the great Aijiat^f* 
the adorable; whose two blessed: feetj are irradiated by the 
lustre from the gems in the diadems on the heads of benevolent 
and malignant genii ; the wonderful ; chief of the multitudes ; 
bestower of numerous boons ; lord of the gods ; and master. 

To the present and future royal families, Viith their hundreds 
of troops, in the village of Bhtijangika,g near the river Ves'a; 
and to the inhabitants of that village, most eminent Brahmans ; 
he duly pays respect and gives notice, as follows : 

Be it known to you, that this village aforesaid, at the prayer 
of the head of his guild, Dharmaka, and of the leading traders 
collectively ; for enhancement of our mother’s, our father’s, and 
our own merit; has been decreed, by us, as an endowment, for 
such time as the moon, the sun, and the earth shall endure; to 
be dispensed from religious taxes and from unpaid labor; exempt 
from the ingress of fortune-tellers|| and soldiers ;*11 and protected 
from the exa,ctions of any other king; to theSe associate students 
in, theology: Blioga Swarnin, of the stock** of Gautama, and of 
the Mddhyccndina ;f f Nara Swarnin, of the stook of Upamanyu, 


be there rejected, as having been vulgarized by frequency of use, five titles still 
remain; those of Samrdl, Bhoja^ Swaral. Vtrdl, and Parameahfhin. The tnahd- 
tdmanta * great dominions/ named, in the text, after the * great titles/ and v^hich 
should seem to be as many in number, may be sdmrdji/a, bhavjya, awdrdjya^ vaird^ya^ 
and pdramesht?iya. 

Or are the * five titles’ those of parama-hhattdraka. mahd~rdja, adhi-rdja, para- 
mea'wara, and parama-mdlm'waraf See the Journal of the Asiatic Society of Ben- 
gal for 1868, p. 226, foot note. 

These designations, nfter all, may be as idle as the sonorous nomenclature of tlie 
Byzantine princes of the blood: Despot, Sebastocrator, Ca'sar, Panhypersebaetos, 
and Protosebastos. See Gibbon, chap, liii. 

It should excite no surprise to find the Jainas borrowing almost aDything from 
the Hindua 

* Pddamula Prof Wilson, professedly taking Hemacbandra for his guide, ren- 
ders this word by “ heel.” Hemacbandra simply gives yohira as its synonyme ; and 
this he derives fiom yuhyate, ‘is concealed.’ Several Vords for ‘foot’ precede, irf 
this author, pddarnyla and aohira , and others for * heel ’ follow tlu m. But Ranti- 
deva,'as quoted in Yediinti Muhddeva’s Budha-manohnra, interprets pddamula by 
pdruhni. ‘ heel/ The translation in the text may, accordingly, be liable to correction. 

f This name may denote either a Buddha or a Jina. The latter is here meant 

X Literally, ‘lotos-feet.’ 

§ This place has not been recognized; nor has the river Ves’a; nor Chitra, 
further on. 

I Ohdta : which Colebrooke translatef as above, in bis Digest of Hindu Law, 
et^ i. Sll (8vo edition). « 

^ The billeting of troops appears, from this phrase, to have beyn known among 
the Hindus, in former ages. 

I think I can, at this place, detect several words of my original, and in the same 
order, in another inscription. See As. Res,, xv. 510, fifib foot-note: and the first 
transcript at the end of the volume, twelfth and thirteenth linei ab infra* 

In the Sanskrit, here and several times below, gotta, 

f f This is a branch of the White Yajur-veda. 



642 


F. M HaU, 

aod of the Ski^nma^handoga /* Tilisa Sweimti, stoek 
of S'jt^dila, and of the Kauthuma<hhandoga ; BhimaSwamin, of 
th# ^ock <fl Vasishtba, and of the Katt^uwkL^kmii^ ; and 
BiMra Swamin, of the stock of Gautama, and of the Kauikumd- 
chhandoga. 

Thus aware, you successive residents, dwelling in the viciaity 
of the town *of Chitra, under authority from our regal house, 
hcraably giving attention to o«r*mandate, are, moreover, fitly to 
pay to these very Brahmans, in such proportion as is equitable, 
all share of produce, tribute, money-rent, and simil^ impositions. 

Done in the year sixty-one, f 6n the second day of the moon’s 
increase in Chaitra ; the deputy J in this transaction hdng Kal- 
hana ; and these articles being drawn up by A'dityadatta, fecial.§ 

1. He that wrongfully resumes land, given by himself, or giv- 
en by another, turned to a worm in ordure, wim his fore&thers, 
thus receives retribution. 

2. By many kings, Sagara and other^ the earth has been en- 
joyed. His, ever, whose is the soil, is its produce. , 

3. Sixty thousand years does the giver of land rejoice in 
heaven: and even as many does he that confiscates fand, or 
abets its confiscation^ abide in a place of torment.|l 

Prosperity ! 

Inscription No. IL 
% 

^ I mrl 

^^5 

^ ^ ^ r?inTTfsf<wHHJ 


* The Chhandoya ie. the Sdma-Veda; and the Kauthumi is one of ita diTinoos. 
f bamvat, as was Ifng ago established, is frequently otherwise employed than to 
express U)e era of Vikramdditya. See Colebrooke’s MisceU. Sesays, iC 2S1 ; and 
Pnnt*ep*e Useful Tables, f*art the Second, p. 87. 

X Envoy, commissioner : d&tahcL See the Journal of the Asiatic Society of Ben- 
gal for 1887, p. 069, last line ; and for 1889, p. 299, 1. 9. 
it§ Sdndhi-viffrahika^ in the origioal. 

J The metre of the three stanzas with which this grant terminates is the psikyd^ 
its. 







UsyiHIHH! ^^ift 


?rFT! <• ?|cr< 

HTWM'hmH! ^ * 1 tnr|Ul^l« 16 <^Cg^ 




HTJPnJ|=h^R.^UUl(^M^T^5 

*Fftgfe<nrrJ \ VsiS 

uaM 'iFTTfi': IlrftrT: 


jR £ HaO, 


\ SqFFgjftTO \ %TOq 

q^ q^ \ r ^*njiiu q^^ ^TT^^srapftsn^ 

^ q^ \ qnwTiftqTq ^rHl<^ru' q^ o <i 

q^oH wyjui^iq tfcJiRi^N qr \ qnwnft^ 

qjftqf^ q^’i ^tolq nr q^tu r q^ ^ Hirto- 
5rw q^ \ ^n^qt \ Hi^- 

sPftqrq qi^ q^ \ fahiq^H^nsnq qi*!^ 
iTtHHiflOT mm X q^: 1 5 q 
(rinto I 

mPr q WTOiPr sq-RTri^ft’: quftmfq' 

2iqTi 

srs^Prigqr ^qq {isri^: ^if(ii<f^! 1 

TOI OT JJpRrfHT rm r^t qi[^«Vl 
qqq^ ^FihhW^vit q^^i 
«^ri"q»fliiq3it'^tni qqsFngst q^i^Hsji 

Tmri q^%rnq[ qfteR[ rw^i ^ 

^ q: 3j^ rra^i* 

33^ fft I^qfft 

^qqrs jarfq'»^iBr f^fSr J5i^!i 
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afPTRf ^ ?!^T!T 

mf ?t g^irMi 

g^cJ|>u1 Jft 

rlFTTv?^ MI<Mlcffiil >7^ qW4[1^P lioil 


qron^ ^rferT- 

CRTTJTfRf^l 


Translation. 

Om I Glory to Naraya^a I 

In the year 1177, on this current day, Sunday, at the moon^s 
conjunction* in the dark fortnight of Kdrttika^ here, in the great 
fortress of fortunate Nalapura, the auspicious Virasinha Deva ; an 
earnest worshipper of Yishnu; a zealous votaiy of Brahmans; 
compasionate to the indigent, the helpless, and the miserable ; 
whose figure is graced with an assemblage of numerous merits ; 
diligent in deferential attachment to the lotos-feet of bis father 
and mother; veracious as Yudhishthira; for heroism, the most 
surprising, equal to Bhimasena; like Arjuna, eminent among 
archers ; a parallel to Kar^a, in having acquired fame by his mu- 
nificence ;f like Duryodhana, very superb; like the lord of beasts, 
unrivalled in prowess ; who has illustrated the entire orb of the 
earth by the radiance of his renown, in resisting the encounter 
of legions of elephant-like enemies, hard to be repulsed when they 
have taken the field of battle ; a sun to the lilies in the lake of 
the happy Kachchhapa-ghata lineage; supreme sovereign, great 
king, cliief ruler, and lord paramotint ; whose person is a ruby de- 
rived from that mine of gems, the womb of the noble queen, the 

* Tlie original baa, erroneously, enTTSTTOTt, 

t On the plate is A repeUUon, detected when iochoaU, wls 

left unerased. 
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flpaiipioious Lakflhmf^ Devf; son and successor of the fortunate 
S'aradasinha Deva, very potent, f supreme sovereign, great king, 
chief ruler, and lord paramount, son and successor of the fortu- 
nate Gaganasinha Deva, great king, chief ruler, and lord para- 
mount; victorious; with due esteem acquaints and enjoins, as 
fdlows, Brahmans most excellent, and persons of influence, roy- 
alets, hfeads of ascetic communities,:]: and all /ns most respectable 
subjects, dwelling in the within-mentioned village. 

Be it known to you, that the village herein specified, notorious 
under the name of Babada — as far as all its zone-like limits ; 
with its forests, lines of trees, and habitations; with its groves of 
mangoes and madhulcas; with all its grass, wood, and wij<ds ; in- 
cluding whatever is produced from the heaven^ to the regions 
beneath the earth; free from rigorous penalties, wrong-doing, 
and the ten oifenses ;* a place where the ingress of robbers is 
prohibited ; provided with the eighteen classes; exempt from the 
payment of share of produce, tax, money-rent, and the like earac- 
tions ; its four boundaries being ascertained ; from pure motives; 
on a lucky day; we standing in water mentally meditated as sym- 
lolizing the Ganges and other great rivers ; after the touching of 
gold, sacrificial grass, and water; for augmentation of the merit 
and*celebrity,§ in this world and in the next, of our parents and 
of ourself — has, by us, been allotted, in prevseribed form, to Go- 
vinda, a householder, of the stock of Kas'yapa, two shares ;1| to 
his brother, Padmanabha, one share; to Kes'ava, one share; to 
Chaturvedi Earna, of the stock of Upamanyu, one share; to 
Kes'ava, one share; to Narasinha, one share; to Lakshmaua, 
one share ; to Sath,^ of the stock of Bharadwaja, one share ; to 
Damodara, of the stock of Kas'yapa, half a share ; to Kes'ava, 
half a share ; to Panchhihila, of the stoqk of Krishuatreya, one 
share ; to the pandit Gopati, of the stock of Kas'yapa, one share ; 
to Mahasona, of the stock oPAtri, one share; to S'fl^ of the 
stock of Bhrigu, one share; to Nanu, of the stock of Krishua- 
treya, one share ; to Mali, of the stock of Bharadwaja, one share; 
to Chamara, of the stock* of Kapishthala, one share ; and to 


* Here I give tlie old form for the modern of the original, I^akbamd, as is the 
pronunciation. 

The scliolar will observe other like substitutions a little further down, 
f I Imre struck out a superfluous visarga postflxed to the Sanskrit of this ex- 
pression. 

X The designation of these monastic superiors is mahantetf which is impure Sans- 
krit. Sounded us tnahantt it is still in couimon use. 

8 has been corrected from 

I The word pada is employed, throughout this instrument, in an acceptation 
somewhat unusual. 

‘ ^ 1 his name, and several olhers to come, not being Sanskrit, have rather per- 
plexed the inscriptionist, as subjects of inflectional manipulation. 
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Xhaa, of the stock of Gautama, one share. And the appropria- 
tion of this vilhge you are to respect and maintain. 

You must have heard the sentences, delivered by Vyasa snd 
others, encomiastic of the presenting of land ; as for instance : 

1. By many kings, such as Sagara and others, the earth has 
been enjoyed. His, ever, whose is the soil, is its produce. 

2. The result, genially ^ of all gifts whatever affects but a sin- 
gle life ; but the recompense of bestowing gold, land, cows, and 
slaves, attaches to seven* courses of existence. 

3. Let one confer land that has been tilled by the plough, or 
sown, or that bears a crop : while the worlds, upheld oy the ser- 
pent, subsist, does suoh a one receive honor in elysium. 

4. He that receives land, and he that bestows land, both, as 
performing acts of merit, assuredly go to the regions of bliss. •• 

6. A hundred thousand years does the donor of land abide in 
paradise ; and for even as many is the disseizor, or the furtherer 
of disseizin^ consigned to a place of torment. 

6. Not by a thousand sacrifices, nor by a hundred hippocausts, 
nor by the gift of a hundred thousand xine, does the usurper of 
land make effectual expiation. 

7. Whatever offspring of a stranger may be monarchy when 
my race shall have become extinct, I clasp his feet; suing that 
he will regard my donation. 

This grant of the village was engrossed by the pandit Salak- 
shauia, son of the Thakur Arjuna. As for there being in it a 
letter too few, or a letter too many, it is, still, complete authority. 

The autograph of the auspicious Vfrasinha, great king and 
chief ruler, the victorious, is subscribedJ^ 

Inscription No, III. 







• Ad arrow, pointing to tb. leO, i. trac«l at tbe end of tb. wntuy, os tbs 
tablet. 



w. E. 

^«'siR: ^ ^ srrpRifel 


s rm>4luHigM ! a r ^X^^(H T i ^riFmterRf 5 ^ 

«Jfen^ ottRti ^^tht 




ct> - ^«^ n i|i^TNF f imHd t; JrlRHRlH 
rm ^1 t?FTST ?EFft ferpi 

sjpFT ^ fTRT ^oTTpr- 

jftTTTf^ i^Fiwr %iHi 


Translation. 

Well be it I* Pratapa Dhavala Deva, eiyeTywlieref possessor 
of eminent and extensive renown,' addresses his kindred in these 
words: As for that paltry copper^ ^nlE which cei*tain Brahmans 
— sprang from men of goodly staves and ploughsg — living in 


* Hindu inscriptions very comthonly* have an auspicious vocable, as siddham^ 
siddhi^ or ewa^ti, prefixed to them. In the present instance, the word is masti, and 
is part of a veiw. Still I conceive that it must be taken as an interjection. Cole- 
brrioke connects it with the contiguous udgafa; rendering the combination by “hap- 
pily risen a form of expression of which I have never seen a precedent or parallel ; 
unless it qualifies the sVf which is often written after it. * 

+ Colebrooke represents 9ama7t,tdd by ** wholly,” a meaning of which it is suscep- 
tible ; but he joiiw it, unnaturally, witl^the next word, deva. This term denotes king- 
ly rank. It is never employed in the construction which Colebrooke here assumes. 

t My copy has hitdmm twice, where Colebrooke's had kutdmbm, I fear that 
Hiyor Kittoe's pandit haivere been officious. 

In my copy, tuda^dnhala ; in place of which the prose has mda^ahaUyo, 
CoTebrooku ^givei mvaUukula and twalluhani^o, respectively. In my transcript I 
here again suspect adulteration at the hands of Mtijor ICittoe*8 pandit l^e original 
should seem to have been wrested, so as to yield a sense in keeping with the rest 
of the document ; as if Pratdpa Dhavala taunted the Brdhmans in question, by 
hinting that they were mere rnetics and husbandmen, and lacked the appropriate 
literature of their tribe. 
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these vUla^ adjoining Kalaha^di* have fraudulently, by brib- 
ery, obtained from the hand of De^ a slave of the sovereign of 
Gadhinagara;t foundation of credit in it is not in any wi» j to 
be admitt^ ; os they have not even so much ground as could be 
pierced with the point of a needle.§ 

In Sammt 1226, || on Wednesday, the third day of the dark 
semi-lunation of Jyesthha, the feet^ of the great chjeftain,** 
the fortunate Pratapa Dhavala J)eva, governor of Japila,f f an- 
nounce the truth, asfolbws, to his sons, grandsons, and others, 
bom of his stock : With respect to this vile copper grant of the 
villages of Kalahaudf and Badapila,^:^ surreptitiously procured, 
on giving a bribe, by sundry folk of goodly staves and ploughs, 
from Deu, a slave of the lord of Kanyakubja, the fortunate king 
Vijayachandra ;§§ dependence is not to be placed on it These 
Brahmans .are altogether reprobates. They have not even soil 
which the point of a needle could penetrate. 

Mindful of this proclamation, you will collect and levyiHI the 
proprietor’s^’T^ share of produce and the like.*** 

The son of the great king.ff f 

Saugor, February, 1868. 


* Ab remarked by Oolebreoke, the short vowel at the end of this name is ex- 
changed for a long one, where the word is repeated furtlier on. 

- f Gddhinagara is called, below, Kdnyakubja ; or Kanoj. 

X In the Sanskrit, parilo; which Colebrooke strangely translates “by the people 
around.” 

§ Thus far the inscription is in verse; the metre, vasantatildkd. An intelligible 
English translation of tnese two stanzas renders it impossible to mark the beginning 
of the second, without taking in much of the first. The prose which follows is a 
paraphrase of what has preceded. 

I Colebrooke has 1229. The Samvat year 1225 corresponds to A. D. 1168. 

^ This singular expression only shows the dignity of the person concerned. A 
Hindu died pie refers, in the same phraseology, to the enunciations of his preceptor 
or of his ancestors. 

** In the Sanskrit, ndyaha, 

f f Colel»t»oke has Japila,^which, he says, is a portion of the district of *<lUma- 
ghar”— Rdmagadha or" Rdmgayh. This district lies in South Bihdr. 

** Bndayit&,” according to Colebrooke. 

§§ Vijayachandra was the penultimate king of Eanoj. See the Journal of the 
Asiatic Society of Bengal for 1868, p. 218. 

I I " Tou will take . . . . ; or destroy,*' says Colebrooke. But mlap^yatha scarcely 
imports destretion ; and the seems to be cumulative rather than aitemative. 

Colebrooke does not translate ewdmi. ^ 

In the Sanskrit, hh^ga, - Share of produce” is OoWbrooke'a Ita oorreetneia 
may admit of question. 

‘ftt Instead of this, Colebrooke has; ** Signature of the great lUjarmlra (klnj^ 
son) the fortunate S'atrughna.*' My copy of the original tiiitat» coneequeiitiy, W 
dtfictive hy eer acal worda ^ 




ARTICLE VI. 


i GREEK INSCRIPTION FROM DAPHNE, 

KEAR ANTIOCH, IN SYRIA. 

Bt JAMES HADLEY, 

PEOFS6BOR or OBESK IM TALI OOLLSGB. 


Presented to the Society Itfay 10, 1869. 


Foe our copies of this remarkably inscription, we are indebted 
to the Rev. Homer B. Morgan, a missionary of the American 
Board in Syria. The following extracts from a letter addressed 
by that gentleman to a friend in this country contain an account 
of the stone which bears the inscription, and of the circumstances 
under which he made his first copy. He writes firom “ Bitias 
(Antioch), July 23rd, 1868.” 

“ Enclosed I send you a copy of an inscription which I have 
found in a garden on the ancient site of Hapone. I have reason 
to believe that it has not been copied before. It is only a few 
years since it was dug up, and although I have been at the spot 
many times, I have never heard from the Fellahs, that any lu* 
Topeans but myself, and those v^om I have taken ther^ have 
seen it. Indeed, the whole inscription cannot have been copied ; 
for one half of the stone was covered with a calcareous incrusta- 
tion which I was obliged to chip off. The stone is a very com- 
pact limestone. The portion of it which is covered by the in- 
scription is 17 X 80 inches, and there are about six inches of plain 
surmce below the last line of letters. The end below is rough 
and narrowed, as if to fit into a mortice, to hold it in an upright 
position. Neither the edges nor the back of the stone are pol- 
ished. It is eight or ten inches thick. I have been for nearly 

f jrear tiying to get it into my possession, so as to remove it to 
ntioch I but the owner of the garden at last got such high no- 
tions of its value, that I made op my mind to obtain the best 
copj I could on the spot. I went out two successive days, taldng 



Or^h Inscription from Daphne. 661 

ft young man with me to assist in cleaning the stone. Many of 
tbe letters were exceedingly indistinct; and some of them I could 
not make out at all,. Indeed, I should not have been able 
to copy nearly so much as I did, if I had not adopted a plan 
suggested by the young man with me. He first blackened the 
whole surface with ink, and then, after it had well dried, sponged 
the surface, which left the letters considerably plainer than 
before. * * * Should tbe inscription prove to be of value, 
and there be any necessity for it, I would take the time to ex- 
examine the stone with more care. I send also a fac-simile of 
the first part of the 23d and 25th lines, to show* you the size and 
style of the letters. 

I have said that the stone was <iug up in a garden at Daphne. 
The immediate vicinity gives every evidence of having been the 
site of im|K)rtant buildings in ancient times. The whole surface 
of the ground is covered with fragments of pottery, and bits of 
wrought marble. There are two other stones near by with frag- 
mentary inscriptions, one of which begins with HBOXAH in 
large, handsome letters. It consists of a half dozen lines of ten 
or twelire letters each, which evidently ran off upon another 
stone placed by the side of this, which stone is not above the 
surface of the ground, if it still exists. There are also several 
fragments of granite pillars. One of these, two years ago, was 
lying by the side of the road, and upon the edge of a bit of 
rather handsome tesselated pavement. The part that was then 
visible has now been destroyed, probably by some treasure-hunt- 
ing Fellah. There are also in this same garden a large number 
of blocks of stone, which evidently once formed a water-course. 
They are about two feet in diameter, (ind twenty inches or two 
feet in length, with a perforation about six inches in diameter. 
Each block is made with a circular projection corresponding to 
an indentation in its next neighbor, after the fashion of water- 
pipes. They have evidently been cemented to each other, though 
I can see jo calcareous deposit showing that they were used any 
length of time, which would certainly be found if the Daphne- 
water had flowed through them. The external surface of all 
was finished with evident care. Some of them are fluted longi- 
tudinally, as if they had served for columns. So much about 
antiquities for the present. There is a great field here for minute 
investigation; but I have little time to give to such employments.” 

The gentleman addressed in this letter sent it with the enclosed 
copy of inscription to Professor Gibbs, who at once recognized 
the interesting nature of the Greek text, and wrote to Mr. Moi^ 
gan, begging him to give the stone a new and tpove complete 
examination. In return he received two copies further, evi- 
dently made with great care, one of them dated Oct* 19th, 1859, 
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the.otW Hot. 28^, 1869. The latter of these eopim k reprv- 
sented hi the following liHes, though in sonw instaocM we, h«ve 
supplied its imperfections by letters (which we enclose ia bnickets) 
token firom the copy of Oct. 19th : 

^ \ \/ irNnn 

THXEISHMASKAl—A IS A 
AASKAIMErAAASAnOAE E[t\S [ff/70] METfOlf 
EKTEIfSlSKA[I]OrTETHSY [KjHjrO [ETSlN\rnAE 
5 XONTnNnE>PEISMENO [El\STAHMmsrM>l>EPONTA 
AIESArHOXOTAAEKA E[r]XEIPIseEirTAA YTO 
n SHNnP OSHK ONE AIK A TA T\A]A 0111 A AP OMBXON 

Sins rnN\n'\p o xnHPrmENnNE a ytoyeis tah 

PM A TAHB 0 TA S XNEXEIl^ r[af] 

10 nPASSONTAHMINHOAAA [IA] - AXTOXnPOmPO 
MENO XTHNnEPITOSnMjA'\S [P]ENHMENHNAS QE 
NEIANAIA TASS XNEXEISKAK 0 TA&IASASIOXI 
TOS TEHMASEASAIA rrOJt*[ XIASPENE 
OAIOPnS TONEniA Oin OJVXP OIVONTO XBOXAP 0 - 
16 SnASmSElVEXSTABEIA T0XSnMAT0Sr[El 
HTAIS XMnEPIHN[EX'\ OHMENOEA 0[A^] TESKAIE 
0 XTOISItANEPANH OIEINHNENOMENnP 0 . 

TONAIPES mNAMENOXNKAEISrOAO 
ONTXPXAWmilANTnNTnNEIS TIMHJVK 
20 OSANANHKONTnNHMINESTAEniMEA 

nEIAHTHSAPXIEPnSXNHSTO XAIl OAAnNO 
AITHSAP TEMIA OS TnNAAITTniVKAITn 
AAAnNIEPSimiNTA TEMENHES TINEH 
AA 0NHS IIP OSJE OMEWHSANAP OS >I>IA 0 X 
25 NHSOMENOXAEIIPOSTHNA AS nSTH^ 
IlBPTOXTOnOXSnOXAHSHliqESXONO T 
PONOIKAIHMEISKAITH E HMn,NnPOSTO0EIOJV 
EXSEBEIASAHOAE E[I\XAM NAXTONAPX 
EPEATOXTIINIIEP S IfOITHNIlEriTAIEP 
80 ESAPnPHNMAAISTANAIATOXTOXSXN 
TEA ES BHSESeAIAEOJVTJlSSXJVTASOJV 
ENTE TOISXPHMA TISMOISKA TAXnPISEm 
A XTQTfAPXIEPEA ThNAEAHAnjaEKnNIEPnN 
KAinP O TIMANTONAIfAPAASinSTHSHME 
85 TSPASKPISEnSKAIEAIVEISTINAnAPAKAA 
TmfAJfHPOPfTnffElSrAXrASXNEniAAM 
BANES 0A\r\ TO XSTEIIP OS TOISIEP OISPINOM 
NO XSKAITO YSAAA OXSO XSKA eHKEWI 
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eAPXElNArTOXSrSTHSAinj[PA]rrE[lA]A 

40 TASmAKOXEIN EPinNAN(ryA[^VllHXINTA 
XH[Al\rArPA*OHlV4\l]AEKAlTHSEni2TOAHS 
TOANTIVPAntOPfEISE THAASKAlANA BEm 
ENTOISEni0ANE2 TA TOlS TOD 012 

JKP JIOY IJ 

'In the copy of Oct. 19th, the first two lines are given as follows : 

A \A^r lEN uniA 

TH2EI2HMA2KAITA PAr A lAa»E2 \ 2I0\ 

Daphne, the place of this inscription, was celebrated iri antiquity 
for its mi^gnificent worship of Apollo and Artemis, which was 
Established here by the first Seleucus of Syria, and continued for 
more than six centuries, until the temple was destroyed by fire in 
the reign of Julian the Apostate. An elaborate and glowing de- 
scription of the place ana its worship may be found in Gibbon’s 
Decline and Fall, chapter xxiii; A more recent account has been 
given by the distinguished K. 0. Muller, in his dissertations 
De Antiquitatibus Antiochenis (Gottingae, 1829), p. 41 etc. The 
inscription before us relates, as we might have expected, to the 
worship of these divinities. It is a document which recites the 
appointment of a certain person as high-priest of Apollo and 
Artemis. The letters at the foot appear to give its date, as the 
14th day of Dius(the first month of the Macedonian year, which 
seems to have commenced in October), in the year 124 of some 
era — most probably, that of the Seleucidae. If so, the document 
belongs to the autumn of 189 B.C., when the Syrian king, An- 
tiochus the Great, had come to the thirty-fifth year of his rei^n, 
one year after his decisive overthrow by the Romans at Magnesia, 
and two years before his violent death. The authority, individ- 
ual or corporate, by which it was issued, the officer to whom it 
was addressed, and. the person whose appointment to the high- 
priesthood it sets forth, must have been named at the beginning 
of the inscription. The illegible first line seems quite insufficient 
for all these designations: we can hardly help believing that one 
line at least, and perhaps two or three, have been lost altogether. 
Possibly they may have been .engraved upon another stone, sur- 
mounting the one which contained the lines here copied. Not- 
withstanding the difficulties of which Mr. Morgan speaks, the 
first line of his copy is the only one which cannot be read with 
tolerable certainty. In the following restoration, we have been 
aided by suggestions from President Woolsey and Professor 
Gibba 
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Sttvaf Tijs niaxmq ical evvoiag"] xijg dg^&g Mai 
x& [Tt](jiAy[fi]tt[xa a]afeo[xdxa]g [TtloXXdg xai puydlag 
&7iodt[il]ug Menolttfifitrov ixitvogf xai oiJre xrig 
[yt>;f]^g o[{5T]e x&v ne(peiafitvo[v] eig xd 

6 r^tv ovfJtq)tQovxa, dte^ayrjoxoxa di xa[i rd] iyyHQiadbV- 
Xtt avx[oJ\ dg nQogiixov, jtai xaxd xd Xotnd dydfievov 
[d]5tws x&v nQovnrjQyutvuiv ![$] avxov eig xd‘n[(id}y~ 
fucxa, i^(iovX6fie6a flip tTe[t] avpiyeiv ovfinqdoaovxa 
10 v^lv noXXd. [’-<^]X[A,’] avxov nqotfe^utvov xr{P neQi 
xh atofia [ye]yevr}fitvi^v daitveiav did xdg avveyttg xa- 
xo[n]a6[t]iag, dliov[v]x6g xe rifidg idaai avxov i(f 
yiag yevk[o6]ai o[7r]oig xbv iniXoinov XQdvov xov /?[tJoi» 
16 [ddiajandoxtag iv tvaxa^eia; xov aijfiaxog yt[v]rixai, 
avfineQiijvix^tjfiev [^]t[X]ovT«g xai t[v x]oixoig ifaveqdv 
jtoitiv fjV ilx]ouev ;r^6[g av]x6v «i(»£ 0 [t]i'. "Iva fiiv 
oiv xa[i] eig xh [i.]o[t7r]6v xvyxdvrj ndvxmv %(av tig xi- 
20 jiiTjv x[ai dvrixhvxotv, r^fiiv kaxa[i] imfieX[tg. 

’Ejjretdj), rijg dQxibQotoivrfg xov ’ uinhXXuvolg i]ai rijg 
' Aifttfitdog x<av daix[(f]av xai xa[v] dXXfov leQtav Stv xd 
xtfikvi] iaxiv Jdepvrjg TtQOodeofiivtjg dvdghg ipikov 
26 [dii]vijoo|U.tVou dt nQoox^a[i] d|[0(*>S Ttjg xov 

xhnov axtovdrjg rjv i'ojfov oft^ T[e TtQ6]yovoi xai rifidg 
xai Tii[c] t[5] r]umv n(f6g xh 6tlov evaefitiag, dnode- 
[d]ei;fau.[e]v avxhv d()x[t]c^ta xohxvjv 7it[nei]a[fu]voi 
xr^v ntifi xd if()[d] tlaycoyi^v fidXtox &v did xoirrov 
30 ovvxeXeo&i]ato6ai dthvxoig — avvxalov tv xe xoTg /pij- 
fiatiauolg xaxaxoi{}i\Z]nv avxhv d{>xiei}ka rwv dtdrjXia- 
fikvtov iefmv, xai n^oxiudv xhv dvd(>a d^iotg xrjg rjfiext- 
36 Qog xftiaeiag, xai tdv tig xiva ;rc^>«x«Xf^] xov dvij[x-] 
hvxov eig xavxa, avvemXafifidveahai xobg xe nQhg xolg 
{cQorg Yivofi[i]vovg xai xohg dXXovg oVg xadfixei ji[et-] 
6aQxdv aixov avax^aai 7Ta(>ayyei[X]a[v]xag vnaxoiun 
40 S)v dv yQdtplrj] i) o[v]vxd[a]arj, dvayga^ijvai di 

xai x^g imaxoXijg xh dvxiyQaipov eig ax^iXag xai dva- 
dtly[«t] Iv TO($ iniUfttveaxdxoig xhnoig. 



Oretk In^cr^^mfmn. Dwphne. 

We mbjom following rough translation. 

[A. B.J haying, with strenuous effort, made very clear demon- 
strations^ many and ^reat, of his [fidelity and devotion]* to us 
and to the public ^rvice, and having spared neither his life nor 
his property for our interests, but having managed also as was 
proper the things put into his hands, and, for the rest, conduct- 
ing himself in a manner worthy of the services before rendered 
by him to the public interests — nim we desired, indeed, still long- 
er to keep employed, co-operating with us in many things. But 
upon his bringing forward [as ground of excuse]" his feebleness 
or body, the result of his continued hardships [in the public 
service], and requesting that we would permit him to be at rest, 
that for the remaining time of his life he may be, without inter- 
ruption, in good health of body — we complied [with the request], 
desiring in this also to make manifest the preference which we 
have for him. So, then, that for the future also he may enjoy all 
things which pertain to honor and reputation, shall be our cara 
Since now — as the high-priesthood of Apollo and Artemis, over 
the [holy] carvers and the other sacred offices of which the conse- 
crated grounds are at Daphne, requires a man of friendly feeling, 
-but one whp will be able to preside in a manner worthy of the 
zeal for the place which our ancestors had and we [now have], 
and [worthy] of the veneration on our part for the divinity — 
since now we have appointed him high-priest, with charge over 
these things, being persuaded that through him, above all others, 
the management belonging to the sacred offices would be con- 
ducted as it ought to be — [therefore] take order to inscribe 
him in the records as high-priest over the sacred offices set 
forth above, and to honor the man in a way worthy of our 
judgment, and, if he call to any duties, of such as appertain to 
these things, that those who are engaged in the sacred rites 
should co-opet'ate with him, and should bring together on the 
spot the rest who ought to render service, charging them to obey 
in whatsoever he may write or order — and, farther, to have the 
copy of this letter inscribed on pillars, and to set it up in the 
most conspicuous places.” 

The contents of this inscription require little commcntaiy. 
We will only remark that a class of persons, named dutr^i^ are 
mentioned in an interesting passage of Porphyry (De Abstinentia, 
ii. 30), as having part in the annual sacrifices of the Athenian 
Diipoleia. See K. F. Hermann, Lehrbuch der gottesdienstlichcn 
Ateerthumer der Griechen, § 61. 20, and W. Smith, Dictionary 
of Greek and Boman Antiquities, under Diipoleia. 

Wb0ff> tlie abowv is going throoi^h the press, we learn from Hr. Morgan Uiai be 
baa oblained possession of the stone bearing tbe in^tcriptlon, and presenU it to the 
Sociniy, to be deposited to ite Cabioet«--<7oii}c. or Publ. 



ARTICLE VII. 


ON THE AEYA-SIDDHANTA. 

Bt FITZ-EDWARD hall, Esq., M. A. 


Presented to the Society May 17, 1860. 


As all Indianists must be apprised, the illustrious Colebrooke 
and the splenetic Mr John Bentley were diametrically at vari- 
ance in their views of Hindu astronomy. To reopen, this sub- 
ject is not the purpose of the present cursory paper.^ If Cole- • 
brooke was celebrated for circumspection and accuracy,' his op- 
ponent was equally remarkable for taking up theories on insuffi- 
cient warrant, for rejecting them with arbitrary caprice, and for 
unrelenting animosity to all that dissented, though but impli- 
citly, from bis indecisive conclusions.* Difference of opinion, 
however unobtrusive, was, indeed, a thing which Mr. Bentley 
was unable to abide. It is well known how many of his vaga- 
ries dissolved, one after another, before the scholarly research of 
his unintentional rival ; and, in measure as they dissolved, his 
wrath only grew the more vehement. In a volume which was 
written shortly before his death, he finally attempted to make 
good against Colebrooke a foolish fable that he had been the 
victim of a gross deception. A spurious Brahma-siddhdnia had 
been passed upon his willing credulity. Small pains was re- 
quired to disprove this silly fiction ; but, in reprisal, the gener- 
ally imperturbable Colebrooke was moved to prefer a counter- 
charge.. Its grounds I propose here briefly* to examine. 

“I might retort on Mr. !]^ntley,” says Colebrooke, “that the 
A^rya-siddh&nta^ described, by him, in the third section of the sec- 
ond part of his posthumous work, is not improbably a fabrication* 
No one but himself has yet seen it : the manuscript of it is not 


* Since .writing the above, I perceive that I have in a manner iterated the 
very sentiments and language of Colebrooke, who says : Mr. Bentley was, a^ hi* 
writings evince, a good hater. He bore animosity to me, and to every one 
did not implicitly adopt his opinions concerning Hindb astronomy, nor concede to 
the authority of his conclusions respecting it.” 
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forthcamiiig : he did not understand Sanskrit, and therefore he 
was very liable to imposition : his notions, not to say prejudices, 
were well known to the natives who attended him : and he was 
as likely as his friend CoL Wilford, to have fabrications imposed 
upon him.* According to the quotati(ms of authors, A*ryd- 
shtaha and Das'agitikd were the titles of A'rya Bhatta’s works, 
and not A'rya stddhdnta. It is, in all likelihood, pseudonymous.” 

Mr. Oolebrooke had previously said : “ A'rya Bhatta was au- 
thor of the A'rydshias^aia (800 couplets) and Das'ayitikA (ten 
stanzas), known by the numerous quotations of Brahmagupta, 
Bhatta IJtpala, and others, who cite both under these respective 
titles. The Laghu-drya-dddhdnta^ as a work of the same author, 
and, perhaps, one of those above mentioned, is several times 
quoted by Bhaskara’s commentator, Munis'wara.’^ Algebra, etc.. 
Note G; or Miscellaneous Essays, ii. 467. 

Two copies of the AWya-siddh&nta^\ both imperfect and very 
incorrect, have come into my possession. This treatise is in 
eighteen chapters; and I more than suspect it to be the same 
composition which Mr. Bentley also had seen in a mutilated form. 
I shall proceed to verify it by a few extracts, professedly from 
A'rya Bhatta, which occur in the writings of various mathemat- 
ical commentators. And first among these extracts I place those 
that were known to Oolebrooke, though he was uninformed as 
to the particular work whence they were derived. 






AWya'aiddhdtttaj k»hetra-vyavahdra chapter. 


** The following rule for finding, the arc is cited, by Gaues'a, 
from A'rya Bhatta : ' Six times the square of the arrow being 
added to the square of the chord, the square-root of the sum is 
the arc.’ Algebra, etc., p. 90, second foot-note. 

A*rya-9iddhdnta, openings vewe. 

“ .... a passage of A'rya Bhatta . . . . : ‘ the multifarious 
doctrine of the planets, arithmetic, the pulverizer (kuttaka) and 



* Mr. Bentley had written : “ I think Mr. Oolebrooke, like my old friend the late 
Cob Wilford, and perhaps many others, was imposed on by bis crafty dependants, 
who studied his inclinations and his wishes, and, from knowing the bias of his sea* 
timents, were thereby enabled to practice, with security and advantage to tMm- 
selves, their imposture of forged and interpolated books, which they produced for 
him, or put in his way to obtain, as might appear best to answer their purpose. 
A Historical View oi the Hindu Astronomy (Calcutta edition), p. 1S9, foot-mite. 

t In the colophon to one of my copies, the work is called Mahdrya-MMkdnia ; 
elsewhere. Makd-nddhAnta. In mv other copy J find A si* 

or seven tiroes, and Makd-iiddhdkta of A'rya Bhatta thrice, m augmentative 
epithet Mnkd precedes the name of A'rya, where he is cited l^ Ga^esa, But see 
near the end of this article. 
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aad the rest of the science treating ^^soen^ ob-^ 
jecta’ ” Algebra, etc., p. 112, foot-note. 


UIBT< 

J t UWfMIffl TOSTf ^ QF?^ wmi 
sfffrsrgwRij^H 

mv ^t snr ^ T TO^g i 

v iT WOT F ci ^ %rfft frft 


“ The following passage of A'lja Bhatta is cited by Gai;jes'a 
in bis commentary on the lAldvati: * The product of the breadth 
[or length] and tfnekness, in fingers, being multiplied by the in- 
tended sections, and divided by five hundred and seventy-six, 
the quotient is the (phala) superficial measure of the cutting, 
provided the timber be Khadira (Mimosa catechu). If the wood 
oe SApariyi ( ), Sdkaka (Tectona graiidis), &c., the 

divisor should be put three hundred and fifty : if the wood be 
Jamhu (Eugenia Jamboo), Bija (Citrus medica), Kadamba (Nau-* 
clea orientalis and Cadamb), or Amli (Tamarindus Indica), it 
should be twenty less than four hundred. The divisor should 
be two hundred and fifty, if the timber be S’dla^ Amra^ and Sa- 
rala (Shorea robusta, Mangifera Indica, and Pinus longifolia). 
If it be S'dlmali (Bombax heptaphyllum), &c., the divisor is 
two hundred. Money is to be paid according to the divisor.’ ” 
Algebra, etc., p. 315, second foot-note : and see ibid., p. 102, 
foot-note. 

Only one of my manuscripts has any portion of these last 
verses ; the first line and a half. There is here a break in my 
copies. 

Colebrooke — ^Miscellaneous Essays, ii. 892 — translates, in these 
words, from AYya Bhatu as cited by Prithudaka Swamin : 
“ The sphere of the stars is stationary ; and the earth, making 
a revolution, produces the daily rising and setting of stars and 
planets,” Subjoined is the original, according to Prithddaka ; 
but I have not sought out the passage in my MSS. of the A'rya- 
sidcdidrtta. The A^r^a-siddhdnta being metrical, this extract 
might go to prove that A'rya, besides his works in verse, wrote 
others in prose; did we not know that there was a second writer 
so naraedf. Moreover, our A'rya Bhatta argues the fixedness of 
the terrestrial orb. The words are these : 


* " Seen, or physical ; as opposed to astrology, which is conskiarad to ba cemvars- 
■at with matters of an unsaan and spiritual nature, the invidUa which 

ooDuacts efTacts with causes.” 



On &e 

uTOf J 32cmwwi ja^gi<«»lH ^r ^ i^tmutfir i 

Again, Colebrooke — Miscellaneous Essots, ii. 378, foot-note^— 
quotes, through Munis'wara, from A'rya Bhatta’s A'rydshtas^ata. 
I do not find the quotation in the A'rya-siddiidnta, That this 
treatise bore thq second title of A^rydshtas^aia is, as Colebrooke 
suggests, not impossible. My less defective copy of the AV^a- 
iiddhdnia^ which contains fiv^e hundred and sixty -two stanzas, 
has omissions indicated at several points. Of their extent I can, 
of course, say nothing. 

The passage referred to, by Mr. Bentley, at p.. 126 of his 
“ Historical View,” as i)eing in the fifteenth section of the A'rya- 
siddhdnta, really occurs there. Further, I have traced to tlieir 
places in the A*rya^siddhdnta parts or wholes of three couplets* 
adduced in Munis'wara’s Markhif a commentary on the Siddhdn- 
ta-s'iromam] as from the Laghu-drya-bhatta-siddhdnta ; and two 
coupletsf as given in the same writer’s gloss on the IAldvat% and 
there credited to A'rya by name. I have not had the same suc- 
cess as touching a couplet:): vouched by Bhatta Utpala, in his 
annotations on the Vdrdhi-sanhitd^ chapter xvii, and attributed, 
by him, to A'charya A'rya Bhatta. 

Mr. Bentley’s MS. of the A'rya-siddhdnia^ as by him described, 
corresponds punctually, in the way of hiatuses, with one of my 
own copies. 

The mathematician Garies'a, as before observed, in making an 
extract from the A'rya-siddhdnUi^ qualifies its author’s name*by 
the prefix of Mahd. This may, or it may not, have been de- 
signed as equivalent to Vriddha, On the first hypothesis, it was, 
perhaps, an oversight; unless A'rya Bhatta reproduced, in some 
more mature treatise, still to emerge, the very words which he 
had employed in an earlier performance : but there is no neces- 
sity for surmising that he may have done so. For, as reference 
is made in the A'rya-siddhdnta to Vriddha A'rya Bhatta, there 
should seem to have been two writers called A'rya Bhatta. Se- 
nescence not preceding youth, the term Vriddha^ when used of an 
author, must be susceptible of the same extension of import to 
which it is subject when applied to homonymous kings. Not to 
repeat myself on the verbal nicety here adverted to, I remit the 
rc^er to my preface to the Vdsavadaitd of Subandhu, pp. 49, 60, 
in the Bibliotneca Indica of the Asiatic Society of Bengal. Our 
A'rya-8i<Midnta had, for its writer, A'rya Bhatta Junior. 

Troy, N. Y., U. S. A., March 1, 1860. 


* Beginsing, aeverally, 
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Mr. Hall has conclusively shown, in the foregoing article, that the 
work described by Bentley, under the title of Arya^^^in^ is not, 
^ suggested by Colebrooke, a modem impostur^B^ that, on the 
contoary, it had been quoted by Colebrooke himse^S^lpond hand, as 
W Aryabhatta, and is, by citations. and references jral^P^orks of later 
Biiidu astronomical writers, sufficiently attested asl^^P in their opin* 
tool, truly ascribable to that ancient and famous authority. He has farther 
tnade it at least a probable supposition that the treatise in question is, in 
conformity with Colebrooke’s earlier cppjecture, to be identified with that 
so often credited to Aryabhatta by ttej^ame of Ary^lshta^ata. Now on 
comparing tbe data furnished us fminqjjlt by Bentley with the sketch of 
Aryabhatta’s system given by Colel^oke (As. Res., xii. 248 ; EssayiiJ^ ii. 
414), upon the authority of Brahnla|npta and his commentator, it will be 
seen that the two are quite discor&nt with one another ; so much so 
as to render it unlikely that both should be productions of the same 
teacher. But the reader of Bebtley will also notice that the latter 
speaks of another Arya-Siddbitnta, which he denounces as “ spurious,” 
proving it in detail, very much to his own satisfaction, to be a jiiere 
modern manufacture, although it lays claim to the title of Laghu-Arya- 
Siddh&nta. The futility of the arguments with which he assails its 
authenticity is, however, in part palpable at first sight, in part evident 
upon a slight examination, nor is his opinion upon the matter of a straw’s 
weight as authority. On the contawy, the peculiarities which, according 
to kis statements, distinguish the work, are such as attract to it at onco 
a high degree of interest, as one which, in some important particulars, 
is unlike all the other Hindu astronomical treatises of which we have 
thus far any account. This interest is increased, as we note that its dec- 
lines agree, so far as we can compare them, with those attributed to 
Aryabhatta by Brahmagupta. Again, the number of civil days stated 
by it to compose a Great Age {maMyuga)^ of 4,320,000 years, and so 
its valuation of the sidereal solar year, agree with those w^hich Warren 
(K&la Sankalita, pp. 7, 70) states to be adopted through a great part 
of Southern India, “ upon the authority of the Arya-Siddhft-nta.” It 
seemed to us, then, not undesirable to add, if possible, to Mr. Hall’s paper 
upon Aryabhatta and his works, some more particular information re- 
specting this other Arya-Siddh&nta, and especially in view of the sug- 
gestion, finally thrown out by Mr. Hall, that there may have been more 
than one astronomical author of the name. And having observed, in 
Weber’s Catalogue of the Berlin Sanskrit Manuscripts (No. 834, p. 232), 
that the Berlin Library contained a treatise which purported to be a 
commentary on Aryabhatta’s Da^agHikl^ we took the liberty of beg- 
ging from Uie distinguished author of the Catalogue some notices from 
this manuscript In reply to our application, he has, with the most 
obliging kindness, copied for us the whole work, so that we are able to 
present here a full sketch of Sts character, and to settle many of the 
qui^tions which had presented themselves to our minds in connection 
with the subject in hand. 


Note on 
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The treatise is a brief one, containing only about 160 stanzas. It is 
divided into four chapters, called pddas, of which the third is, in its sig- 
nature, called the “ fourth,” so that we may perhaps have only ^ fjtig- 
ment before us. It is certainly, imperfect lit its commencement, as the 
first leaf, and a little more, of the present MS. contains the calculation 
of an sum of days,” which has nothing whatever to do 

with the wo r j ^ pii: the first verse given of the latter is numbered 6. 
There are, five venes interposed between pddas three and 

four, and nuiHB^TO4ndependently,*which may possibly be those which 
are missing beginning, and the name ^ven to the divisions of the 

work is at least strongly indicative of only a fourfold division of it : nor 
does it appear, from the general scheme of contents, that any indispens- 
able part of a summary astronogyal treatise is wanting. Unfortunately, 
the text is very badly corruptedf^nd incorrect, so that, after the rather 
h|isty study which we have as yiit ^^en able to give it, much remains 
o^fecure to us in its contents. It tSkt unequivocally lays claim to being 
a commentary on the Da^agitik4W Aryabhat^a; the latter, and no 
other authority, is repeatedly .spokfn of in its verses, and its concluding 
stanza is as follows (with some emendations) : 





arrrfenj; t» 


Bhtita-Vishnu (?) hath thus comprehensively explained — having 
learned it by the favor of liis teacher — the Dagagiti text-book, of very 
obscure meaning, formerly promulgated by Bhatta.” 

There can be no manner of doubt, now, in the first place, that the 
text of which this work^is a metrical paraphrase is that described by 
Bentley as the Laghu-Arya-Siddhllnta. In nearly every particular re- 
ferred to by Bentley, it agrees with his authority. The numbers of 
revolutions of the planets — the order in which the latter are constantly 
named — the commencing of the present jJCon (kalpa) with Thursday, 
and so that of the last Great Age (mahdyuga) with Wednesday, and 
the current Iron Age (kali yuga) with hViday — the number of years 
reckoned as elapsed since the beginning of the -^on, with that of the 
days contained in them — the statement of the positions of the apsides 
and nodes of the planets directly^ — the ratio of the diameter to the 


* Thff positions assigned by the treatise to the apsides and nodes are as follows : 
Sun, a* i8^ .... - 


Mercury, ^ 7« <>■ 20^ 

Venus, 20® 2t o® 

Mars, 3. 28® 10® 

Jupiter, 5* ao® 21 3o® 

Saturn, 26® *0*^ 


Bentley (p. 182) says that “the positions of the aphelia .... are computed ijrrm 
the numbers given in tlie g<rnuine Arya-SiddhAnta.” The latter we have given 
above (under i. 41-44 of the Sujya-SiddhAnta) : it will be seen, on conmring the 
two statements, that Bentley’s assertion is by no means strictly true; and moreover, 
that the data of the Laghu-Arya-Siddh^nta confirm the suspicion ibere eapressed 
by us, that, in the case of Venus and Saturn, Bentley’s manuscript, or his report of 
it, is in error. The posittons of the nodes, on the other hand, ire preritely accord- 
ant, to degrees, in the two treatises. 
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cftcumferenoe of tlie circle — the diameters of tlie earth, sun^ and moon 
(those of the other planets we have not yet siiccee Jed in tracing ont), 
ahd^the “ orbit of the wind ” — are all here, as Benth v ffives them. The 
passage cited by Bentley as referring to the Bralima-Niddh^iTita and to 
Brahmagupta is not, of course, to be found : on interni i grounds, more> 
over, we should regard at present as very questionable jtb authenticity, 
as part of the treatise in question. 

We will now proceed to inquire how far the doctrines c# our treatise 
correspond with what has else\^herd been handed down ^as taught by 
Aryabhatta. Ibe peculiar division of the Great AgC and 

constitution of the ^i^on {kalpa\ described by Brahmagupta Cole- 
broohe, as above) as Aryabh attars, are here given. The treatise begins 
the^u^on with sunrise at Lanka, a tenci which distinguished the sc hool 
of Aryabhatta from that of Fuliga (see Colebrooke, as above : also Es- 
says, ii. 427, et al.). It allirms the revolution of the earth on its axis, 
and the non-reality of the apparent^aily iiiotion of the stars, comply- 
ing this to the eficct of riding in a chariot, when fixed objects seem to 
be moving in a direction contrary to that in whicli the chariot is pro- 
ceeding (see the reference to this point in Mr. Hall’s paper). It de- 
clares the moon, planets, and stars to be naturally dark, and only illu- 
minated upon the side which is turned toward the sun (see Colebrooke, 
Hind. Alg, NotcG; Essa\s, ii. 407). The Aariability of dimensions 
of the epicycles of the ])lanots is recognized, although the agreement 
between this treatise and Ilu‘ Surya*Siddh^nta herein is not so close as 
Colebrooke (As. Res., xii. 20G ; Es'^avs, ii. 401) seems to have understood 
it to be: perhaps ( ’olehrooke’s reference here belongs rather to the 
other Arya-Siddlilinta. The passage re[>eatod by Colebrooke (Hind, 
Alg., Note!; Essays, ii. 473) from Bhatta-utpala on YarMia-mihira 
is almost precisely represented by the first verse of oiir third pSbda : 
its evidence, h()\\ ever, is of little account, as it relates to a matter so 
general that it iiiiglit occur in nearly equivalent terms in almost any 
treatise; Colebrooke is inistaheu in attributing to it any necessary 
connection >vith the doctrine of the precession : the position of the 
equinoxes would be described by a Hindu astronomer as in the first of 
Aries and of Libra, whatever Ins theory respecting the important fact 
of their movement along the ecliptic. Tlie doctrine respecting the pre- 
cession attributed to Avyahliatta by Munigvara and others (see Cole- 
brooke, As. Res., xii. 213 ; Essays, ii. 378, et al.) — namely, that the equi- 
noctial ppints librate 578,159 times in an Hl]on (^or/po) "through an arc 
of 48® — appears from Bentley (Hind. Ast., p. 140 etc.) to belong to 
the more extended treatise, and not to the Laghu-Arya-Siddb^nta. In 
connection with the latter, Bentley makes no mention of the precession, 
nor have We as yet succeeded in discovering anything about it in our 
treatise, although w’e would not venture to say with entire confidence 
that it is not tliere. It seems, then, altogether probable that Cole- 
brooke’s ^suggestion (as aliove) is well-founded, to the etFect that the 
libration of tlie equinoxes may be taught in the Ary^ishtagata, and not 
in the Dagagtfik^, although we cannot regard as of force the particular 
reason he assigns for it, since the equinoxes are by no means likely to 
have been treated as nodes by the early astronomers. A scho^ast upon 
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the V^rWii-Sanliit4 ascribes to Aryabhatta (Colebrooke, As. Res.] xil 
244^ Essays, ii. 410) the determination of Jupiter’s revolutions in a 
Great Age {mahdyuga) as 864,224 *, this is the number given hi .our 
treatise, and In Bentley’s Laghu-Arya-Siddh4nta ; that found in his 
Arya-Siddhflnta is 364,219.682. 

The agreement of tlie value of the sidereal solar year derivable from 
the vrork in our hands witli that adopted in a part of Southern India 
as upon the authority of the Arya-Siddha,nta has already been noticed 
above. The value assigned to the same period by Bentley’s Arya-Sid- 
dh^nta is slightly different (see above, p. 168). 

Finally, we learn from an essay published by “Wliish, in the Transac- 
tions of the Literary Society of Madras for 1827 (and reproduced, in 
the main, by Jacquet, in tlie Journal Asiatique for August, 1885 • we 
cite it from the latter, not having access to the original article), that 
Aryabhatta had <levisod a certain peculiar method of representing num- 
bers by means of the letters of the SaiiNkrit alphabet^, a method which 
the essayist goes on fully to expose and illustrate. He states it to be 
derived by him from a mathematical work, named, after its autlior, the 
Aryabhattiya, and containing 123 stanzas, divided into 4 chapters. 
This method of notation appears in the treatise which wc arc consider- 
ing. The live verses referred to above as interposed between its third 
and fourth chapters give an exposition of the system, and, in the follow- 
ing chapter, the numerical data, such as the numbers of revolutions of 
the planets, are given first in this form of notation, and then in the 
usual method. Moreover, after the signature of the work, the numbers 
of revolutions of the planets, inclu<ling the moon’s apsis and node, are 
once more given in Aryabhatta’s jieeiiliar notation : yet, as might be 
expected, notwithstanding this repetition, it would be impossible to re- 
store, from the manuscript alone, the true forms of these brief algebraic 
expressions. Tims, for instance, for IpOT, which expresses 4,320,000, 
the number of the sun’s revolutions m a Groat Age, the manuscript 
oilers the first time and the* second ; and others are yet 

worse corrupted., The question suggests itself, whether Wliish’s Arya- 
bhattiya is the same work with the Da^agUiki^ or Laghu-Arya-Sid- 
dh&,nta, or whether it is one of the general mathematical works of the 

* M. Reinaud (M4moire sur I’lnde, p. 299 etc ) derives from this fact (he alto- 
gether mistaken inference that, at the time of Aryabhatta, the Hindus had not yet 
invented their system of signs employed in decimal notation. He fartiier notes the 
fact that the works of Biahmagupta and other later authors do not imply the 
use of such figures ; {^though we do not understand him as holding that, at 
their period also, those w'ere not known and u^^ed in India He can hifve had, 
however, but a very imperfect appi ehension, if any, of the exceeding pertina'city 
and circumspection with which, in certain departments, the fiction of an entirely 
memorized and orally transmitted literature is kept up in India, all allusion to 
written texts, characters, or figures being rigorously exrluded. WC doubt wheth- 
er it might not fairly be inferred from the whole early astronomical literature, but 
for external evidence and the argumentum ex wijmfiibih, that the Hindus of its 
period could neither write nor cypher. An eminent Iiulianist (Prof. Max Muller, 
in his History of Ancient Sanskrit Literature, p. 600 etc ) has, from similar evi- 
dence, drawn a like conclusion with respect to the later Vedic period; but, aa wo 
cannot but believe, with equal fallacy. 
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4SM6 author which Colebrooke (Hind. Alg., p. v; Esaaya, E 422) cam- 

f dains that he had diligently sought after in vain. From the manner 
n Fhich Whish speaks of it, we should be inclined to^ draw the lat- 
ter ‘ conclusion, although nevertheless not regarding the* other as inad- 
missible. In either case, the discovery of this curious invention of 
Aryabhatta^s in the wofk now under consideration is an additional proof 
of no slight force and value that it really represents the teachings of its 
alleged author. 

We regard it, then, as established[ beyond all reasonable doubt that 
Bentley’s Laghu-Arya-Siddh6,nta is the same with the work called the 
Dacagltikft., attributed to Aryabhatta, and containing, of the doctrines 
ascribed to its reputed author by later Hindu authorities, as far back as’ 
Brahmagupta^ the larger and the more characteristic and interesting 
portion. The other Arya-Siddh^nta, judging it from the account given 
of it by Bentley, appears to be, in comparison with this, a quite ordi- 
nary astronomical treatis'e, representing the general Hindu system with 
unimportant modifications. Of special resemblances or connections 
between the two, such as should lead independently to the suspicion 
that both might come from the same hand, we have been able to dis- 
cover none. Yet it seems clear that Brahmagupta and othe!:s have 
treated them as w^orks of Ijie same author, and Imve founded upon their 
discordances a charge of inconsistency against Aryabhatta. That the 
application, by so late an authority as Gane^a ai\d by the scribes of 
manuscripts, of the equivocal title Mah^ to the Arya-Siddh^nta and its 
author, implies any distinct recognition on their part of the existence of 
more than one astronomer of the name, does not appear to us alto- 
gether certain. Ycji we cannot refrain from joining with Mr. Hall in 
the belief that the Arya-Siddh^nta, even if rightly ascribed to Arya- 
bhatta, is the work of another and a more modern hand than that 
which wrote the other treatise. If both treatises were so much older 
than Brahmagupta that in his time the memory of their distinct origin 
could have become dimmed or obliterated, this is an important testi- 
mony to their common antiquity. It must be*a matter of much inter- 
est to deduce the true relation subsisting^between the two ; and then, 
farther, to determine whether the Laghu-Arya-Siddh&nta was composed 
before the final settling down of the general Hindu astronomical system 
into the form it has ever since worn, or whether its author ha<f the 
boldness and independence to deviate from that system after its estab- 
lishment. Nor do we think the study of any other treatise gives fairer 
prospect of throwing valuable light upon the'early history of the Hindu 
astronomy, than that of Bentley’s spurious Arya-SiddMnta,” or the 
Pafagftikk of Aryabhatta. w*. n, w. 
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One of the most note-worthy phenomena of language which have 
come under my observation is the inverted construction of sentences in 
the Modern Armenian language. Essentially the same prevails in Turk- 
isli. What is specially worthy of notice in Armenian is, that the con- 
struction of the ancient language is almost the reverse of that of *the 
modern ; and that, notwithstanding the fact that the ancient dialect has 
been, up to the present century, the exclusive language of books, and 
continues still to be preferred by many Armenian scholars as the lan- 
guage of scientific works and of epistolary correspondence. 

A striking illustration of the feature to which I allude is furnished 
by many passages in the Old Testament, where the order of words in 
the Ancient Armenian version is precisely the same with that of the 
Hebrew original, while the translation into the present spoken Armenian 
can be written directly under the Hebrew sentence, commencing at the 
left under its last word, following word for word the inverted order of 
the original, and ending at the right under the first word of the Hebrew 
sentence. 

This inversion is not, like that of classical Greek and Latin, a matter 
of emphasis or euphony, but enters into the structure of the language, 
and is an essential feature of its syntax. I will endeavor to illustrate it 
in a few particulars, 

1. All the words which correspond with our prepositions (excepting 
one or two, occasionally borrowed from Ancient Airaenian) are postposi- 
tions. Thus, instead of ‘ concerning it,’ the Modem Armenian says ‘ it 
concerning instead of ‘ in the house,’ ‘ the house in and that, not 
merely in the case of syllables suffixed to form the oblique cases of 
nouns, but also in the case of separate words. 

2, The particle which corresponds to our definite article is a suffixed 
letter. In this the Armenian agrees with some other dialects, both an- 
cient and modern, as the Danish and Albanian in Europe, and the 
Chaldee and Syriac in Asia. Thus doon is ‘ house,’ do6nu^ ‘ the house 
genitive dan^ emphatic form ddwU; ddnu vrayov^ ‘fonceming the house,’ 
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^ 3. The noun or pronoun expressing the object of an aci^on precedes 
the verb by -which it is governed : e. g., * They him rejected ‘ God the 
earth created.’ 

4: In like manner, the^oun or adjective which forms the predicate 
of a simple proposition is placed between the subject fi»d the verb : 
e, g., ‘ He kind was * I a man am.’ 

6. Most remarkable of all is that the circumstances of time, place,* 
order, and frequently also of manner, means, and instruinent, are placed 
at the beginning of a sentence. Thus, instead of saying, as in English, 
A Greek, in consequence of a quarrel originating in the use of wine, 
tilled an Egyptian yesterday with a pistol in one of the streets of this 
city,^’ an Armenian would say, ‘‘Yesterday — of this city — of the streets 
— one — in — of wine — ^the use — in — originating — of a quarrel — in con- 
sequence — with a pistol — a Greek — an Egyptian — killed or, “ a Greek, 
with a pistol, an Egyptian killed.” 

To sum up the above particulars — a complex sentence in Modem Ar- 
menian generally gathers up first all the circumstances of an action, as 
time, place, and order, frequently also of manner, means, and instru- 
ment (although these admit of more latitude in their collocation) ; then 
follows the subject, with its attributes; then the object with its attii- 
butes ; and last of all the verb. The last verse of the Book of Leviticus 
in English reads thus: “These are the commandments which the Lord 
commanded Moses for the children of Israel in Mount Sinai.” In Mod- 
ern Armenian, the first word of this sentence is ‘Sinai,’ the second 
‘mount,’ the third ‘in,’ the fourth ‘of Israel,’ the fifth ‘ the children,’ 
and the sixth * for,’ being exactly the reverse of the order in English. 
The rest reads ‘ of the Lord — to Moses — the commanded command- 
ments — these arc,’ In the Ancient Armenian version, the order of the 
words of this sentence is precisely the same as in English. 

Tills remarkable change in the structure of sentences in Armenian is 
unquestionably to be attributed to the influence of the prevailing lan- 
guage of the country — the Turkish, in which the inverted order seems 
to be idiomatic and natural. The dialect spoken by the Armenians in 
Persia and India approaches much more nearly to the style and idiom 
of their ancient tongue. 


11. Ok Dr. S. W. Williams’s Chinese Dictionary. 

BY REV. W'lLLlAM A. MACV. 


Presented to the Society May 18, 1859. 

A number of copies of the Tonic Dictionary of the Chinese Language 
in the Canton Dialect, by Dr, S, Wells ^^'ilIiaIns, are for sale at the 
rooms of the American Board of Commissioners for Foreign Missions, 
at 38 Pemberton Square, Boston ; and as the work will be unknown to 
most of the scholars and literary institutions of the United States, a brief 
account of its character and merits may not be out of place among your 
literary notices. « 
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The book is the production of . one of the tnissionaries of the Ameri- 
can Boat’d^ who at the time of its publication had been twenty-three^ 
years in China, and who is well known as not only a sinologue, ^but a 
Japanese scholar, and a naturalist. His introduction to the public, 
through his contributions to the “Chinese Chrestomathy” published by 
Dr. E. C. Bridgman, through the “Easy Lessons in Chinese,” the “Eng- 
lish and Chinese Vocabulary,” and the “Middle Kingdom,” gave assur- 
ance that a work such as thi< now under notice would be marked by 
accuracy, research, and availability.* This assurance has been fully real- 
ized, and in the small, portable manual, whose appearance so contrasts 
with the bulky volumes which are constantly associated with the study 
of Chinese, we have not only the most convenient, but the most valuable 
aid yet furnished for the attainment of the Chinese language. 

The student of Chinese is now quite liberally furnished with helps, 
in the form of grammars, translations, chrestomathies, and dictionaries. 
It is with these last only that we shall now have to deal, in order to 
appreciate the value of the work of Dr. Williams. 

The Chinese themselves have given much attention to lexicography, 
and have investigated the composition, meaning, and use of the -words 
of their language in a very complete manner. In the Chinese Reposi- 
tory, xvii. 433-459, maybe found a list of 218 separate w^orks collected 
in the Imperial Library at Pekin. Of these, however, but few are ever 
consulted by the foreign student, and for general purposes probably 
not over four or five are worthy of mention. And among these, two 
have a decided preemfnence ; these are K'ang hi tsz tien, or the Dic- 
tionary compiled by Order of Kanghi, generally bound in 32 or 40 
volumei, and P’ei wan yuen fii, or the Thesaurus of the Chinese Lan- 
guage, with the same arrangement as the preceding, but with copious 
illustrations from all Chinese classical literature : a notice of this work, 
as well as of a proposed translation, may be found in the Chinese Re- 
pository, xii. 300 etc. 

It is needless to say that the benefit of any native dictionaries is con- 
fined to the advanced scholar, and cannot be felt by the beginner. 

Of dictionaries by foreigners, besides several small vocabularies, very 
limited in their range, and generally very hard to obtain, there have 
been published six in the general language, and two in local dialects. 

1. The large folio .known as the Dictionary of Do Cuignes, with a 
sujiplcment by M. Klaproth. This vei*y bulky work was published in 
France, under the patronage of Napoleon L, and contains definitions 
in both French and Latin. It is not without value, though it was soon 
superseded by the more complete work of 

2. Dr. Morrison. This monument of his industry, patience, and 
learning is contained in six quarto volumes. Three are devoted to the 
arrangement under the radicals, according to the system of KanghL 
The first of these is exceedingly full, containing, besides tlie matter ap- 
propriate to a dictionary, many translations and essays illustrative and 
explanatory. The fourth contains a selection of characters arranged 
alphabetically. This is the most useful portion of the work. The rest 
is taken up with indexes and an imperfect English -Chinese part. Dr. 
Morrison’s claims to the grateful acknowledgments of posterity may be 





m 

be^ stated by sayitig that 'with his help have been trained aH the schel- 
ats who in this land have as yet cxtenaed the bounds of our knowledge 
in tjiie tongne. His dictionary has been the common fountain to which 
ail have as yet resorted to obtain the knowledge they desired. Still his 
work was not perfect, and when the impression became nearly exhaust- 
ed, there was a double call for some farther efforts in this path which 
he so successfiilly travelled. 

3. Dr. idedhurst published at Batavia a translation of’ Kan ghi’s Dic- 
tionary, in two volumes. This work was reasonable in price and not 
inconvenient in form, and on the whole has been a great assistance to 
many students, though not free from serious errors. 

4. M. Gallery, a French^issionary, published a compendious vocab- 
ulary, arranged on a nsulf principle, the definitions in Latin, and the 
whole designed rather as an introduction to the lar|| Encyclopedia 
which he undertook to publish, a translation of the Thesaurus men- 
tioned above. This work is scarce and has been but little used. 

5. Gonsalves, a Portuguese priest and professor in the College pf St. 
Joseph, at Macao, published a ^dictionary in Chinese-Portuguese, and 
one iivChinese-Latin, with the corresponding parts in Port.-Ch. and 
Lat-Cli. These works are valuable and erudite. But the language of 
the former is so little known as to interfere much with its use ; and he 
created a new difficulty by rearranging the radicals of Kanghi on a plan 
of his own. But little use is made o^any of his labors. 

Besides these, there is a Dictionary of the Fuh^kien dialect, by Dr. 
Medhurst, of little value, and a small vocabulary “^of the Tie-cliiu dialect, 
by the Rev. Mr. Goddard, which contains only very brief definitions, 
’without any phrases or examples. ^ » 

This was the state of things when,* in 1849, Mr, Williams began a 
translation of a small manual of the. Canton dialect, of which he gives 
an account in his introdtiction. The^|<Rign was at first only to produce 
a vocabulary, of perliaps 200 or 300 pages. But after proceeding as 
far as the syllable F4, the materials on hand, and the evident desirable- 
ness of a more complete work led him to enlarge his plans in such a 
way as to produce a book of 900 pages, the first 40 pages having been 
rewritten so as to make 72 pages as published. The work was extend- 
ed through more than seven years, partly on account of the author’s 
absence in the Am^can expedition to Japan under Com. Perry, partly 
because it ofil^ll secondary occupation for a part of the time. 

'It was originally Aidertaken as a direct help to those speaking the 
Canton dialect, and the sounds of the characters are therefore con- 
formed to that, local pronunciation. The gain to the students of that 
dialect is so great as to outweigh all objections from the limited use of 
those sounds, especially as in the case of every dialect the dififclty 
from the use of the sounds of even the general language is just as great. 

This dictionary was by no meaiis deprived of any advantage which 
P. Gonsalves threw away, when he refused even to look at the work of 
another. It professes to have gathered all thdt is really valuable in all 
the five works above mentioned, and from whatever has been written 
on pointe of lexicography that was within the author’s reach. As com- 
pared with the works of De Guignes and Morrison, Dr. Williams had 
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the aid of forty years’ study of the Chinese, both in Europe and in Chiia, 
the contributions of many practical scholars embodied in a variety of 
works. The very necessities of the case would have compelled ad* 
vance and an improvement. But besides this, he brought his *own 
acquaintance of twenty years with the language, and his wide range of 
general knowledge. Thus, in addition to the combined treasures of his 
predecessors, we have new stores of definition and illustration, and in 
particular an unrivalled accuiacy in the case of terms of geography, 
history, and natural science. wKere previous writers had to content 
themselves with saying, a river, a tree, a fish, or an insect. Dr. Williams 
has labored to fix upon the exact place, locality, and individual, or on the 
true technical name in every case. A curspry comparison of his work 
with others will show at least what he has aStn^pted. 

The size of^is work will probably not pre^ro those who have been 
used to the dignified portliness of De Guignes and Morrison for the 
statement that no other dictionary is so full in its definitions, and this 
not only in the abundance of synonymous expressions, but also in the 
shades and changes of meaning. In this particular it is much in 
advance of any other. In the selection of phrases, the most important 
portion of a Chinese lexicon,, it is also far in advance of any other simi- 
lar work, drawing its examples from the classics, from ordinary styles of 
composition, from proverbial expressions, and from colloquial usage. 
It is to be regretted that the want of a suitable font of type should have 
prevented the insertion of all the Chinese characters, the fixing of 
which is often very difficult. But notwithstanding this drawback, these 
illustrations are of the highest value to the student, and in the Canton 
dialect the want is scarcely felt. 

The Dictionary contains about '7800 characters, a number which, if it 
does not include all that will be met with in ordinary reading, yet omits 
only a few of unusual occurrei|||| the meaningwof which can in Chinese 
works generally be found in a commentary. Parts of the Dictionary 
having been issued from time to time as printed, and placed in the hands 
of those who daily consulted it, many omitted words were supplied^ 
which are inserted in the Appendix. 

The list of proper names, which does not embrace those that have 
become extinct, is useful in' China, and may be interesting elsewhere. 

The Index according to radicals has been very carefully prepared, 
and is believed to be very reliable in respect to t h ^ adical and number 
of strokes as there given, and as an index to theX^tionary. 

The various information given in the Introduction is also both inter- 
esting and accurate. 

To any one, therefore, who feels attracted to the study of a language 
in spite of its traditional difficulties, has not been witlmut ^ 
tractions to a large number of European scholars, it may with confi- 
dence*be said, that by the use of this little volume many rough 
will be smoothed, and many an abyss bridged over, and many fields 
of thought and investigation made accessible. To such a one it may 
be a kindness also to mention that in the Chinese Repository, xviin^2 
etc., 657 etc., may be found a very full list of works relating to China 
and its language. 
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must’not be inferred from what is said above that Dr, 'WilHams’t 
work is to bo regarded as having reached a point in Chinese iexicc^phy 
virtnidly precludes future efforts. The original deeign was not 
to opnatruct a lexicon on scientific principles, and to exhaust the whole 
field thus laid open. Such a plan would have defeated any hopes of an 
immediate supply for the existing wants. Accuracy, copiousness, clear- 
)lesa, definiteness were the ends sought after, and in a very high degree 
secured. But the dictionary which shall embrace all the literature of 
8000 years, in all its well defined divisions — which shall lay hold of the 
original thouglit contained in every word, and trace it through its 
changes during centuries, and under all the exigencies of a changing 
civilization — which shall do justice to the philosophies of different sects, 
in their original character and in their modified aspects after mutual 
friction and collision — which shall give due weight to historical elements 
which modify and revolutionize language — which shall arrange and ex- 
plain the technology of a crude and often ridiculous science — who can- 
not see that this is not yet a possible thing! Local dictionaries, special 
lexicons, monographs, essay.i, translations, and especially new and more 
thorough investigations, must precede even the first inception of such an 
undertaking. If Hebrew, Greek, and Latin are only^now just beginning 
to be illustrated in scientific dictionaries, how much more time must be 
given to a language in which only the rudiments have yet been mas- 
tered I In China there is a select number of works which may be com- 
pared with Assyrian inscriptions, for the deep obscuii'ty which en- 
shrouds them ; there are the later classics, on which the ‘Chinese have 
multiplied commentaries beyond number ; there are countless works in 
poetry, in metaphysics, in science, in politics, in history, in religion ; 
there is a style of loftiest conciseness, the acme of literary attainment ; 
there is a conventional style of fine writing, the standard of the exam- 
inations ; there is a style of public documents, a style of simple compo- 
sition adapted to the comprehension of persons of limited education ; a 
style of ordinary life, conversational, colloquial : each of these presents 
words under some new phase. Each of these styles must be separately 
studied, and from the comparison of all the true idea of every word be 
at last deduced. The lifetime of no man will enable him to compass 
all this labor, and as yet the. materials are not prepared for any one by 
collation and comparison even to draw* the outline. 

But it is farther true that, while China has been an isolated land in a 
very peculiar sense, W lias also been brought into contact with wild 
Tartar tribes by conquest, and with Indian monks through the introduc- 
tiim of Buddhism, in such way as to influence the language. The 
knowledge of Mongol, Manchu, and Sanskrit is a neccessary one to the 
successful lexicographer. . 

The greater part of what has been done in the way of aiding hepn- 
ners in the study of Chinese has been done by missiouariesL The veiy 
employments of these men lead them to undertake certain investiga- 
tions which may contribute to a final result, but their time is too much 
occupied with weighty duties to permit them to be so absorbed in their 
literary employments as to produce perfect works, either in grammar or 
lexicography. 
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It rests, therefore, with those who feel called in the Providence of 
God to literary pursuits, to press into the wide and unexplored fields 
which this venerable language, with its immense literature, presents to 
an earnest explorer. France has long gloried in men whose knowledge 
of Chinese has been both extensive and thorough ;* and now, year by 
year, her scholars are making valuable contributions to the general fund 
of human knowledge. 

The citizens of our Republjc abroad are happy to see the commence- 
ment of a higher standard of literary attainment in our country. We 
are proud to mention the names of many of our countrymen who are 
known wheiever there arg scholars : we are proud to hem* from men of 
other lands the respectful mention of not a few eminent for science and 
literature.^ We trust that this number may be continually swelled. The 
pursuit of wealth has drawn down to the merely material too many a 
soul capable of better things. Many an illustrious example has shown 
that even deep poverty is no bar to the pursuit of learning. It will be 
a happy day,, when even worldly wisdom shall have charms enough to 
attract men away from all the pleasures of wealth or political honors. 

The new relations of China to the nations of the West seem to de- 
mand that something rtiore should be undertaken, by those who are so 
extensively engaged both in missionary and mercantile operations with 
that land, to cultivate an acquaintance with the language and literature 
of China. The language must be attractive to the philologist and 
the grammarian, while the literature, though meager and feeble in com- 
parison with that of Europe, ancient f nd modern,- is yet vast,- and not 
devoid of many elements of attraction to one who loves to trace the 
workings of the human mind under differing conditions of development 
and progress. 

Shanghai, Aug. SSth, 1858. 


III. On the Natural Limits of Ancient Oriental Histobt. 

BY PBiOF. JAMES MOFFAT,- D. D. 


Presented to the Society Oct. 27, 1869. 


Tlie field of Ancient Oriental History has hitherto, so fai* as I know, 
been treated sis if possessed of no natural boundaries in either time or 
place. Conventional limits have been assigned to it, merely because, 
for the convenience of both w'riter and reader, the Orient must be as- 
sumed to stop somewhere, and the ancient to stop somewhen. 

Contrary to this prevailing notion; I find an epoch of history most 
properly styled Ancient Oriental, which is by nature singularly circum'* 
scribed, both chronologicsdly and Othnologically, as well as by the rela- 
tions and boundaries of its geography. 

That epoch of civilization which flourisheil between the Deluge and 
the fifth century before Christ was both unique and bannonious in its 
style, and rounded and complete in its duration, passing through a 
natural maturity and decline. 
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^Tbe r^oi^ in which it flourished has well deflued natural h^ndaries: 
on tha west, the ^reat African desert, tha Mediterranean, Hel* 

lesppi^}, Propontis, and Bosphorus ; on the north, the Blaef Sea, the 
ran^, of the Caucasus, the Caspian Sea, and the deserts of Tartary ; on 
the east, the Ala Tagh mountains, the Hindu Kush and Himalaya range, 
m hr as the Sutlej, and thence, the sandy desert on the east of that 
ri?er and of the Indus, to the sea ; and on the south, the Arabian Sea, 
the gulf of Aden, and the southern borders of Abyssinia. It is also sym- 
metrical within itself, all its parts holliiDg such relations as the parts of 
one body hold to that body and to one another. Its central element is a 
broad belt of highlands, running from north-west to south-east, beginning 
Cue flie shores of the JEgean Sea, occupying in its breadth the whole 
peninsula of Asia Minor, and then of Armenia and Mesopotamia, and 
successively extending over Assyria, Persia, Cabul, and Gedrosia, until it 
terminates near the western bank of the Indus. On either side of this 
great .belt of bill country lies a vast plain, bounded externally by the 
valley of a large and navigable river, and partly intersected by two inland 
seas. On the south-eastern side, ^he plain is that which comprehends the 
deserts of Arabia and the Nile valley, and the two seas which intersect it 
are the Bed Sea and the Persian Gulf. The north-eastern plain is that 
which contains the deserts of Turkomania, and the seas which intersect 
it are the Caspian and Aral. 

Into each of these plains runs a great and fertilizing system of rivers, 
connecting it with the central highlands. On the south-west, that sys- 
tem consists of the Euphrates and Tigris, with their tributaries*, running 
down from the highest group of mountains in the western highlands; on 
the north-east it is that of the Oxus and Jaxartes, with tlieir tributaries, 
which gather their waters from the highest summits of the eastern high- 
lands. The features of the north-eastern plain face southward, and those 
of the south-western, in view of the $i|^e particulars, in the main, face 
northward. 

The whole region is thus at once symmetrical and varied, bound to- 
gether by great natural bands : it is one. 

Both on the east and on the west, its southern side rests upon the val- 
ley of a great river, which feeds a rich belt of arable land through a des- 
ert to the sea. On the east, the Indus— on the west, the Nile, present a 
remarkable similarity in the nature of their course, their magnitude, the 
countries through which they flow, and the antiquity of human history 
connected with them. 

Thus limited bv natural boundaries on every side, and symmetrical 
within itself, this nappy region was also possessed of great diversity of 
patts. It comprehends every variety of climate belonging to the tem- 
perate zone, and, with the exception of some mountain top, and of Ethi- 
opia and southern Arabia, is spared alf the extremities which lie beyond 
that zone. 

It is this region which was the oldest historical abode of all three his- 
torical branches of mankind : so far as history knows, it was their prim- 
itive home. Within its bounds they cultivated and ripened their first 
epoch of civilization, and saw its decline. That epoch began with the 
aupemacy of the sons of Ham, and for more than fifteen hundred years 
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vrai under their control. It receired a new impulse and loftier putpc^ 
from the great increase and energy of the sons of Shem, and from the 
religious reformation effected by their means ; and it was both Anally 
united, and brought to its close, by the first great empire of the Japhetic 
race. The Hamitic nations, Egypt, Ethiopia, and Sidon, were the leaders 
of the epoch, who gave shape and general bearing to its character from 
beginning to end. In the latter part of their history they found reform- 
ers, rivals, and correctives, buu not^ masters, in the Hebrews, Arabians, 
and Assyrians ; and the semi-barbarous Persians, in overrunning and sub- 
duing, contracted only the external gloss of the refinement, which died in 
their grasp. Though the Japhetic race first rose to dominion within that 
region, it was elsewhere that they were destined to unfold a civilization 
proper to themselves. 

In the history of that epoch are to be found all the varieties of civili- 
zation which have their birth in the material habitation of roan. All 
that refinement which is consistent with migratory life is illustrated in 
the story of the Hebrew patriarchs ; Egypt carried to the very last re- 
sults the genuine order of agricultural society ; and Sidon, with her col- 
onies, gave the earliest example of the more liberal culture which springs 
from commerce ; while every inferior degree of these styles was to be 
found scattered among the table lands, the valleys, and the seacoasts of 
that most diversified yet harmonious country. 

Moreover, when we consider its linguistic and ethnological relations — 
the fact that nations outside of its borders refer their origin to it — that 
physiologically they hold relations to those parts of it nearest to them — 
that its languages refer themselves to a common centre, and stand as the 
types of the linguistic systems beyond its bounds — that the language, for 
example, of its central highlands, has thrown out descendants to both 
east and west, which to this day recognize their affinity ; while that of its 
southwestern plain has as clearly perpetuated itself into Africa, as that of 
its northeastern plain opens out to the geographical conditions of the 
Turanian or sporadic groups of the north of Asia and Europe — it seems 
to me that the history of that region and epoch assumes not only a 
roundness and unity, but also a magnitude of importance, hardly equalled 
in any subsequent time. Its historical unity sUnds out the more promi- 
nently that its prosperity, though the first to flourish and the first to 
fade, has never yet been restored. 

To this epoch of civilization the Persians stood as the Romans to that 
of Hellenic growth. They gave one master to its whole domain. And 
as the decay of the Roman empire was to the Hellenic epoch, so was the 
decay of the Persian to the Oriental. 

But the final blow was given by the campaigns of Alexander. Though 
the head of a great civilized power, and destined to diffuse the civiliza* 
tion of which he was the champion, he came upon the last days of an- 
cient Orientalism as the Goth upon declining Rome. Though Hellenism 
did much good in the east, and was widely diffused, it never took root 
there. The dark ages of the Oriental world, so far as pertains to the 
original seat of its refinement, have seen no dawn ; the learning of its 
antiquity no revival 
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Ftom IdoMog at tlie subject in tbe lij^bt thus briefly^ iudiCAted, and it 
» aot aecemary to detain the Society with more, I am impreeaed with 
the^otkidction that Aw.*ient OHental history has yet to be written. The 
very conception of its unity— or of the fact that it has such intrinsic and 
proper unity — has not appeared in any work that I hare seen, 

^ F^ineeton, K. J,, Feb,, 1859. 


IV. Extracts from Correspondence. 

1, From a letter of Fev, Justin Perkins^ i>. i)., of Or^miaL 

Oroomiah, July 9th, 1867, 

. , . . M, Jabd, the Russian Consul at Erzroom, showed our friend a 
manuscript Dictionary in French, Tu^ki^h, and KoorcHsh, which he had 
prepared by the direction of his Government, and which is soon to be 
published at 8t. Petersburg. Afto, a Gramlnar, Chrestomathy, and Dia- 
logues, in the same , languages. The Koordish is that spoken in the 
region of Van and Bayazeed. You are aware that the dialects of 
Koordish a»e very numerous. The Rev. Samuel A. Rhea, our esteemed 
missionary in Koordistan, is paying some attention to the Hakkary 
Koordish, spoken in the region of* bis residence. .... 

We have sometimes speculated on the etymology of the name of our 

province, Oroomiah, It may be, I think, composed of jULdI ‘ land,’ 
and JailOOf A ‘ Rome ;* i. e., ‘ land of the Romans,’ or belonging to Rome 

under the Byzantine rule — the same in fact as Erzroom, except that the 
latter takes the Arabic prefix, instead of the Syriac. The Nestorians 
say that it means ‘ land of water,’ i. e., ‘ well-watered district,’ from 

iiihl and %•£: this accords well iritb the actual state of the coun- 

I t 

tiy. . . . 


2. From a letter of Prof C, J, Tomherg, of the IT niversity of Lund, 

Lund, Sweden, July 19th, 1857. 

.... You will perhaps be interested to learn that I am now preparing 
three new volumes (viii-x) of Ibn el-Athir, so that almost the half, and 
the more interesting half, of the great chronicle (the years 225-628 
of the Hejira) will be in the hands of the learned world. A stay at 
Paris during the past year has placed me in possession of materials, not 
only for this new portion, but also for the revision of the text already pub- 
lished. A Latin version will accompany the whole. I hope that a vol- 
ume may be ready to appear during the course of next year. If life and 
health are granted me, it ts my design to take up the first sections also of 
this important work. I regard this labor as One of the piphlems of my 
lifh. . . . 
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3. From a kUer of R6,ja JRAdAdkdntu JDeva BaMdur, Of Calmita. 

> dalcutta, Aagtt«t 21st, \86iS. 

.... I avail inysalf of this opportunity to expr<*88 my liigh sens® of 
the importance of^the objects of the Society, and my admiration for the 
zealous and indefatigable exertions <rf your learned men,’ in surmounting 
the difficulties incident to a young nation, which lie in the way of many 
interesting researches into tuo dntiquities of the East. 

The Society, in conducting its investigations in the various and exten- 
sive subjects of its study, has justly made Egypt, and India the choicest 
fields of its inquiry : the love of knowledge for its own sake is alone 
sufficient to excite a rational curiosity to examine the ancient monuments 
of Ilindu learning, which have now formed an absorbing subject of study 
amongst ^he savants of Europe. 

The coinprebeiisive language of ancient India, which has been demon- 
strated to be the primeval stock of more than, two* thirds of the tongues 
of the civilized woild, and the study of which has formed a new era in 
philology; her inexhaustible literature, which supplies a rich fund of in- 
tellectual entertainment; her profound and diversified philosophy, which 
displays at once the source and the fullest developments of the Dialectics 
of Aristotle, the Atomic theory of Democritus, the Stoical doctrine of 
Zeno, the Metempsychosis of Pythagoras, and the bold flights of Plato’s 
fancy ; her science, which contains all the wisdom of the ancients, and 
tlie germs of many modern discoveries ; her arts, fair specimens of which 
attract the traveller in the temples of Ellora and Adjunta ; her varied 
forms of religion ; her extensive legislation, and her commerce with re- 
mote nations of antiquity — all form engrossing topics for the Society’s 
research, and although much light has tSen thrown on them by the en- 
thusiastic and persevering efforts of European scholars, yet much remains 
to be learned and examined ; the surface of the mine has only been 
skimmed over, the profound depths yet lie unexplored : the youthful 
vigor and energies of your nation have been directed to these regions, 
and the labors of your scholars will ere long be rewarded with the richest 
treasures. Foremost amongst the results anticipated from such researches 
is the development of the science of Ethnography, which is now in its 
cradle. 

Independent of this general incitement for the study of the ancient 
learning of India, there is a stronger and special reason which renders it 
the duty and interest of every American to devote his attention to this 
subject, inasmuch as there is ^ strong probability of its supplying some 
df the lost links of the ancient history of the Western world. 

The ante>Columbian annals of America, to which the learned Charles 
Rafn and the venerable sage Alexander von Humboldt have directed the 
attention of the antiquarians, point to the colonization of the American 
coasts by the Scandinavians, who have been very cleverly identified by 
Todd with the ancient Kshatrivas ; the Surya and Chandravansi Incas 
of Peru, their festival of Ramiitoa, and other Peruvian customs par- 
taking of a Hindu character, noticed by the Bishop of LlandafiT, in a 
charge delivered by him to the Clergy and Archdeaconry at Ely ; the 
Mexican temples of the sun and moon, with altars having triple fire-vases , 
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the lunar and planetary mansions, and other astronomkal dkisions, 
represented on the astronomical wheel preserved in Mr. BullocVs museum 
ampfigst the relics of the antiquities of Mexico; the descriptions of Mexi- 
can arml^ anklets, earrings, noserings, and other ornaments, resembling 
those worn by Hindu women ; the Sanskrjtisms in the names of Ameri- 
can places and persons noticed by Moore in his Oriental Fragment8^--all 
indicate a mysterious relation between the ancient Hindus and the early 
colonization of America, and invite^ the attention of the Society to the 
solution of the question whether or not Aryavarta, which sent forth the 
Celts and Teutons to people Europe, also poured colonists into the New 
World long before its existence was heard of in Europe. 

i Lave the most sanguine expectations that the rays of knowledge 
derived from researches into the antiquities of your own country from an 
extensive acquaintance with Vaidic and Puranic legends, andjrom the 
Saga literature of Northern Europe, the Skaldic songs of Iceland, and the 
ancient annals of Greenland, which are being published under the aus- 
pices of the 8oci6t^ Royale des Antiquaires du Nord — when combined 
into one focus, will illumine the dark vistas of the primeval history of 
America, 

To the strict Benthamite, who would regard these advantages of the 
study of Sanskrit to be purely intellectual, and seek some practical utility 
to be derived from it, the Society can point out the present flourishing 
state of commerce between the United States of America and India, to 
carry on which it is indispensably necessary that your countrymen should 
be familiar with the language, manners, and customs of the people with 
whom they come into daily contact. But how are these ‘to be mastered 
without some knowledge of Sanskrit, which is the source of almost all 
the dialects of India, and which is the repository of the laws and religions 
of the Hindus? . . . 

Wishing every success to the laudable undertakings of the Society, 

I have the honor to remain, Sir, 

Your obedient servant, 
Radhakant 
Baja Bahadoor. 


4. From a Letter of John Muir, Eeq., D,C,L., of Edinburg (to F. E. 

Hall, Esq,), 

• Edinburg, Nov. 24th, 1869. 

.... It was mentioned to me, some time ago, that perhaps MSS. ef 
the Atharva-Veda mi^t be still forthcoming in Kashmir. On this I 
wrote at once to Mr. I). F. McLeod, to get him to make inquiries. I 
heard nothing in reply till the other day, when he was here, and told me 
that he had written to Goolab Singh, who directed inquiry to be made, 
but could hear nothing of the Atharva-Veda. . . . 
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L Select Miktttes op Meetings of the Societt. 

The llgular Annual Meeting was held in Boston, at the rooms of the 
American Academy of Arts and Sciences, in the Boston Athenaeum, on 
Wednesday, May 20th, 1857, Rev. Rufus Anderson, D.D., off Boston, in 
the chair. 

The Treasurer presented his account to be audited, accompanying it 
with the following summary statement of the receipts and expenditures 
of the year : 

RECEIPTS. 


Balance in hands of Treasurer, May 14 th, 1856, .... - (108.83 

Members' fees : forty annual assessments for 1 856-7, > > $200.00 

six do. do. for previous years, • 80.00 

Total receipts of the year, - - 280.00 

( 888.88 

• EXPENDITURES. 

Journal, Vol. V, No. 2 (in part), (270.00 

Other printing, 8.00 

Expenses of library and correspondence, 6,37 

Total expenditures of the year, (270 37 

Balance in the Treasury, May 20th, 1857, 64.46 


(838.88 


The Librarian being absent, no report on the Library was offered. 

The Society next proceeded to the choice of officers for the ensuing 
year. A communication from Prof. Edward E. Salisbury of New Haven 
was read, declining a re-election as Corresponding Secretary. The fol- 
lowing ticket, proposed by a Nominating Committee, was elected without 
dissent : 


President — Pr^f. Edward Robinson, D. D., LL. D., 

I Prof, Charles Beck, Ph. D., 
Vice-Presidents •< Rev. William Jenks, D. D., 

( Pres. T. D. Woolsey, D.D., LL.D., 
Corresponding Secretary — Prof. W. D. Whitney, 
Seer, of Classical Section — Prof. James Hadley, 
Recordi-ng Secretary — Mr. Ezra AbboTj Jr., 
Treasurer — Mr. Ezra Abbot, Jr., 

Librarian — Pro£ W. D. Whitney, 


of New York. 

“ Cambridge. 

“ Boston. 

** New Haven. 
“ New Haven. 
** New Haven. 
" Cambridge. 

“ Cambridge. 
" New Haven, 
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,^Rev. Bufus Andxrsok, D. D., of Bp^toou 

Prof. 0. C. Felton, LL. D., “ OambridgE. 

Hiriptars Mr. W, W*. Grebnough, " Boston. 

* Rev. Theodore Parker, ** Boston. 

Dr. Charles Pickering, “ Boston. 


The Nominating Committee, being instructed to prepare an expression 
of the acknowledgments of the Society to Prof. Salisbury for his long 
and valued services as Corresponding Secretary, presented thd following 
resolutions, which were unanimously passed : 

• Beiolved^ That the Society has received with deep r^ret a communi- 
cation from Professor Edward E. Salisbury, of Yale College, announcing 
the necessity, by reason of his continued absence from the country, of his 
declining a re-election to the office of Corresponding Secretary -: and that 
we should be doing violence to our feelings, if we suffered this occasion 
to pass without expressing to Professor Salisbury our great obligations to 
him for his able, faithful, and zealous performance of the duties of this 
office during so many years ; and, in general, for the most liberal and 
valuable contributions of time, labor, learning, literary ardor, and pecuni- 
ary aid, which he has made to the interests of the Society from its very 
inception. 

Iteaolved^ That the Recording Secretary be requested to communicate 
the foregoing resolve to Prof. Salisbury, with the wish that his corres- 
pondence with the Society may be as full and frequent, during his absence, 
as his engagements will allow. 

On motion, a Committee of five was appointed, to take into consider- 
ation the means of increasing the efficiency of the Society, with instruc- 
tions to report at the next meeting. 

The following papers were presented and read : • 

1. On Inverted Construction in the Modem Armenian Language, by 
Rev. Elias Riggs, Missionary in Turkey. 

2. Abstract of a Tamil Translation of a Portion of Ih© Mah^bh&rata, 
by Rev. Miron Winslow, Missionary in India. 

3. Illustrations of the Pangwe Language, spoken by a cannibal tribe 
in the highlands of Central Africa, by Rev. Albert Bushnell, Missionary 
in Africa. 


A Semi-annual Meeting of the Society was held in New Haven, on 
Wednesday, Oct. 28th, 1857, The President, Dr. Robinson of New 
York, occupied the chair. 

Brief verbal reports were made by the Treasurer and Librarian respect- 
ively upon the state of the finances and of the Library. Some of the 
latest accessions to the latter were laid before the meeting, among them 
the seventh volume of the late Baron von Hammer-Purgstall’s History of 
Arabic Literature, the last work of its distinguished and venerable author. 
In connection with the latter, was unanimously passed the following 
resolution : 

Resolved^ That the Corresponding Secretary be directed to express to 
the family of the late Baron von Hammer-Purgstall the sympathy of tlie 
Sodety in their bereavement, and its painful sense of the loss which has 
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been sustained bjr the cause of Oriental learning in the decease of that 
eminent scholar. 

The Committee on the mode of increasing the efficiency of the Society 
made an elaborate report through the Corresponding Secretary, They 
discussed the ends at which such an association ought to aim, and the 
way in which those ends could be most directly and successfully attained. 
They pointed out the reasons, general and special, why the sphere of the 
Society’s highest and most useful activity must be the regular and liberal 
publication of valuable memoirs in its Journal. They exhibited the pres- 
ent resources of the Society, rehearsed its operations and modes of action, 
and showed wherein these were deficient and needed to be improved and 
extended. They made a comparative statement of the resources and ac- 
tivity of other Societies of kindred objects, especially in Europe, and 
claimed that, to maintain a satisfactoiy position with reference to them, 
the Society ought to enjoy an income of $1000 or more, and to publish 
an annual volume of four to five hundred pages : that this was due both 
to the contributing members and to the cause of science. They proposed 
a plan of action to this end, based especially upon a large increase of cor- 
porate membership, and recommended the appointment of a Committee 
charged with its execution. 

The report was accepted, its suggestions formally adopted, and the 
proposed Committee appointed. It was farther voted : 

That the initiation-fee of five dollars be no longer required of members 
newly elected, and that such members have the privilege of taking a copy 
of the previously published volumes of the Journal, if they desire them, 
at one naif the original price. 

That the Directors may, at their discretion, and in view of the circum- 
stances of ^ach case, transfer to the list of Corresponding Members per- 
sons elected as Corporate Members, but who may have since permanently 
left this country, and to the list of Corporate Members persons chosen as 
Corresponding Members, but who may have since transferred their resi- 
dence to this country. 

After the transaction of other business, the following communications 
were offered : 

1. On the Harmonic Consecution of Vowels in Turkish, by Rev. Elias 
Riggs, Missionary in Turkey. 

2. On the Pr&ti^llkhyas, or Vedic phonetic and grammatical treatises, 
by Prof. W. D. Whitney, of New Haven. 

3. On the Hebrew Chronology, from Moses to Solomon, by Prof. James 
Hadley, of New Haven. 

4. Analysis of the Chinese ferms and Characters Tien and ShtHf by 
Dr. M. C. white, of New Haven. 

5. On the Historical Geography, and the Geo^aphical Position and 
Relations, of India, by Prof. W. D. Whitney, of New Haven. 

6. Analysis and Extracts of an Arabic Work on tlie Water-Balance, of 
the Twelfth Century, by the Chevalier N. Khanikoff, Russian Consul- 
General at Tabriz, Persia; presented by Prof. E. E. Salisbury, of New 
Haven. 
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*T]|« Anniifll Meeting of the Society took place in Boston^ m W^nes- 
day, May I9tb, 1858. Dn Charles Fickering, in the a.bsenoe ol the 
President, occupied the chair. « 

®be Treasurer’s account was presented, audited, and accepted* The 
receipts and expenditures of the year were stated to be as ibUows : 

RECEIPTS, 

Balance in hands of Treasurer, May 20th, ISSY, 164.46 

Members* fees: one life-membership, t . . . $76.00 

sixty-one ann. aasessm’ts for 1867-8, > 806.00 

eight do. do. for previous years, 40.00 
five do. do. for 1868-9, - 26.00 

three initiation fees, - - - . 16,00 

460.00 


Sale of Journal: to new members, at half-price, 

by agents, 

Donation, 

- 83.76 

- 46A4 
80.29 

6.00 

Total receipts oi the year, 

646.29 


tS89.78 

EXPENDITURES, 


Journal, Vol. V, No. 2 (balance remaining unpaid). 
Printing of Statement and Appeal, and blanks, 
Postage and freight (in part since 1866), 

Loss on uncurrent money, 

- 1106 00 
82 86 
42.08 
.70 

Total expenditures of the year, 

Balance in the Treasury, May 19tb, 1868, 

- fl8068 

- 419.17 


1699.75 

The Librarian reported that there had been added to the Library, since 
the last report, one hundred and sixty -five new titles, besides about fifty 
continuations and duplicates. The whole number of titles was now 1544, 
and of volumes not far from 2000. All the contents of the Library had 
been numbered and labelled, and provided with a complete card -catalogue. 

The election of officers for the ensuing year resulted in the choice of 
the following ticket : 


President — Prof. Edward Robinson, D. D., L.L. D., of New York. 

r Prof. Charles Beck, Ph.D., “ Cambridge. 

Vice-Presidents .J Rev, William Jenks, D. D., “ Boston. 

( Pres, T. D. Woolset, D.D., L.L.D,, “ New Haven, 

Ccyrresponding Secretary — Prof. W. D. Whitney, “ New Haven. 

Seer, of Classical Section — Prof. James Hadley, “ New Haven. 

Beoording Secretary — Mr. Ezra Abbot, Jr., Cambridge. 

Treasurer — Mr. Daniel C. Gilman, « New Haven. 

Librarian — ^Prof. W. D. Whitney, « New Haven. 

" Rev. Rufus Anderson, D. D., " Boston. 

Prof. C. C. Felton, L.L. D., “ Cambridge. 

Directors Rev. Theodore Parker, Boston. 

Dr, Charles Pickebino, “ Boston. 

Prof. E. E. Salisbury, « New Haven. 



Mmtcs of 

The Board of Directore commuDicated the following rule : 

The Commit^ of Publkadon shall consist of five membere^ of whom 
three shall be resident at the place where the Journal is published : ,thw 
shall be appointed by the Directors, and shfdl report to the Soci^y at 
every meeting respecting the matters committed to their charge. 

After the transaction of other business and the reading of correspond- 
ence, communications were brought before the meeting, 

1. Mr. Charles Folsom, of Cambridge, exhibited to the Society a frag- 
ment of an American inscription* of cdony times, for the purpose of 
obtaining the opinion of the memli^rs present with respect to a restora- 
tion proposed by him of the missing portion, 

2. A paper entitled “ Petra in 1851,” by Hon. George P. Marsh, of 
Burlington, Vt., was read by the Corresponding Secretary. 

3. On the Greek Genitive as an Ablative Case, by Prof. James Hadley, 
of New Haven ; read, in the absence of the author, by Mr. Abbot, of 
Cambridge. . 

4. On the Egyptian Monuments of El-Amarna, by Dr, Charles Pick- 
ering, of Boston. 

6. Translation of the Sfirya-Siddhfinta, a Safiskrit Text-Book of 
Astronomy, with Preliminary Remarks, and Notes, by Rev. Ebenezer 
Burgess, of Centreville, Mass. 

6. On the History of Religions in China, by Prof. W. D. Whitney, of 
New Haven. 

7. On the Persian Doctrine of a Future Life, by Rev. W. R. Alger, of 
Boston. 


A Semi-annual Meeting was held in New York, at the rooms of the 
American Board of Commissioners for Foreign Missions, and of the Uni- 
versity of the City of New York, on Wednesday and Thursday, Nov. 3rd 
and 4th, 1858. The President was in the chair. 

The Directors congratulated the Society on the gratifying success of 
the measures initiated at a previous meeting for increasing its numbers, 
strength, and efficiency. 

The Librarian made a brief verbd report respecting the accessions to 
the Library and Cabinet. He also announced that he was authorized to 
give notice to members of the Society that, upon making application 
through him, they would be allowed copies of the Collection des Guv- 
rages Orientaux, published by the Asiatic Society of Paris, at the reduced 
price at which it is furnished to members of the latter society, namely at 
five francs per volume. Of that collection there have now been published 
four volumes, each of about five hundred octavo pages, containing the 
Travels of Ibn Batfita complete, in the Arabic text and with a Frendi 
translation. 

The correspondence of the past half-year was laid before the meeting, 
and extracts from it were read. The Society then proceeded to listen to 
communications. 

1. On a Recent Work by Prof. Ross, of Halle, entitled " Italicans and 
Greeks. Did the Romans talk Sanskrit or Greek T, by Profi James 
Hadley, of New Haven. 



\ ’An ladiwry respecting the Mesnmg of gohar, in Oen^ vi, 10, By 
Eer. J* A. Merrick, of Pa%, Ky. ; presented by Profl 3. W, €^lbbt, of 
New.Qaven* 

S/On Oteek Metre, by Prof. Howard Crosby, of New York. 

4. On the Vedic Doctrine of a Future Life, by Prof. W, D. Whitney, 
of' Hew Haven. 

d. On the Prepositions, Conjunctions, and other Pariicies of the Isizuln 
and its Cognate Languages, by Rev. Lewis Grout, Missionary in South 
Africa; presented by Prof. E. E. Sali^ury, of New Haven. 

6. On an Ancient Greek Inscription, found at the site of Daphne, near 
Antioch, and copied by Rev. Homer B. Morgan, Missionary at Antioch ; 
1:^ i^res’t T. D. Woolsey and Prof. J. W. Gibbs, of New Haven. 

7. On the Relations of the Hebrew to the Indo-European Tongues, by 
Prof. W. H. Green, of Princeton. 

8. On the Origin of Language, by Prof. Whitney. 

9. On the Present Condition of the Hindh Mind, and the Manner in 

which it is affected by the Hindfl Philosophy, by Rev. H. M. Scudder, 
Missionary in India. «• 

10. On the Demonology of the New Testament, by Prof. J. J. Owen, 
of New York. 


The regular Annual Meeting for 1859 was held in Boston and Cam- 
bridge, on Wednesday, May 18th. The President was in the chair. 
The Treasurer’s yearly statement was as follows : 

KECEIPTS. « 

Balance in the Treasuiy, May 19th, 1858, $419. It 

Members’ fees : two life-memberships, ... * $150,00 


eighty-nine ann. assessm’ts for 1858-9, 445.00 

‘ fifteen do. do. for previous years, * 16,00 

three do. do. for 1859-60, 15.00 

685.00 

Sale of Journal, 77.66 

‘ Interest on deposit in Sayings Bank, 16.07 


Total receipts of the year, 778.68 


$1197.80 

EXPENDITURES. 


Journal, Vol. VI, No. 1 (in part), $369.20 

Printing of Proceedings and blanks, 30.76 

Expenses of correspondence and libraiy, 32.8I 


Total expenditures of the year, $452.76 

Balance in the Treasury, May 18th, 1859, ..... 745.04 


$1197.80 

The Librarian reported the accessions to the Library during the yemr, 
and its present condition. 

The number of new works added to the Library during the year was 
stated to be one hundred and twenty-eight, besides about thirty continu- 
ations and duplicates, and twelve manuscripts. The Libranan called the 



partknlw atteotiob of ibe Society to the liberal gpfta of booln made to 
the Libraiy during the past two or three years by Messrs. Williams and 
Norgate, oriental and general booksellers in London ; and also to, a .very 
large, costly, and valuable donation of books, manuscripts, and other ob- 
jects of interest,'* by Hon. Charles Wt Bradley, Commissioner under the 
late treaty with China, who has been for a long time one of the most gen- 
erous contributors to the Society’s collections. A special vote of thanks 
to Mr. Bradley was moved and unanimously passed. 

An amendment to the Constitution, increasing the number of £>irectora 
from five to seven, and the number required to form a quorum of the 
Directors from three to five, was proposed and adopted. 

The Societ/ then proceeded to the election of officers for the ensuing 
year, and the following ticket, proposed by a Nominating Committee of 
three, was elected : 

President — Prof. Edward Robinson, D. D., LL. D., of New York, 

( Prof. Charles Beck, Ph. D., “ Cambridge. 

Vice-Presidenta J Rev. William Jbnks, D. D., “ Boston. 

( Pres. T. D. Woolsey, D.D., LL.D., “ New Haven. 

Correapondinp Secretary — Prof. W. D, Whitney, ** New Haven. 

Seer, of Classical Section — Prof. James Hadley, “ New Haven. 

Recording Secretary — Mr. Ezra Abbot, Jr., ‘‘ Cambridge. 

Treasurer — ^Mr. D. C. Gilman, “ New Haven. 

Librarian — Prof. W. D. Whitney, “ New Haven. 

- Rev. Rufus Anderson, D. D., “ Boston, 

Prof. Howard Crosby, “ New York. 

I Prof. C. C. Felton, LL. D., “ Cambridge. 

Directors < Prof, W. H. Green, D.D., “ Princeton. 

I Rev. Theodore Parker, “ Boston. 

Dr. Charles Pickering, “ Boston. 

Prof.* E. E. Salisbury, “ New Haven. 

After the transaction of other business, and the reading of corres- 
pondence, communications were called for. The following were presented 


and read : 

1. On Dr, S. W. Williams’s New Chinese Dictionary, by Rev. W. A. 

Macy, Missionary in China 5 presented by Prof. James Hadley, of New 
Haven. * « 

2. On the English Words tortoise and turtle^ by Mr. Charles Folsom, 
of Cambridge. • 

3. On the Kings and Kingdom of Siam, by Hon. C. W. Bradley, of 
Ningpo ; presented by Prof. W. D. Whitney, of New Haven. 

4. On the Greek Inscription from Daphne, by Prof. Hadley. 

6. On tlie Ethnological Relations of the Ancient Scythians, by Dr* 
Reinhold Solger, of Roxbury, Mass. 

6. Remarks upon the Interpretation of Genesis ii. 25, by Rev. E. C. 
Jones, of Philadelphia; presented by Mr. Ezra Abbot, Jr., of Cam- 
bridge.* 

7. On the Origin of the Hindu Science of Astronomy, by Prof. 

Whitney. . 

8. On the Relation between the Greek and Hmdu Astronomies, by 
Rev. Ebenezer Burgess, of Centreville, Mass. 
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Dttritig ilsm continitaiiee of the neetiw, annouircoitteiit ims 
the Society of the death of one of its HonoraiT Membefs, Alexand^t 
vo«i psmalioMt, of which erent tidings had just been receitred by tele- 
graph* Befbre adjoumment, the following resolutions were proposed by 
IWT. O; O* Felton, seconded by Dr. Beck, and, after rbmarts by these 
gentlemen and others present, unanimously passed : 

' Meiolved^ That this Society has learned with the deepest regrot of the 
death of the illustrious and venerable Baron Alexander von HumWdt, 
one of the most conspicuous ornaments of the age, and of human 
nature. * 

Hesolved^ That they recognize in the character and wortji of this great 
mkfk a splendid example of genius devoted with unsurpassed energy, per- 
severance, and enthusiasm to the entire circle of human knowledge, from 
early youth to the Irtlt hours of a life extended to the extraordinary 
length of fourscore and ten years ; and that the example he set of a noble 
consecration to high pursuits in the midst of the allurements of rank, 
wealth, and society, presents an additional claim to the admiration and 
reverence of present and future generations. 


. The Semi-annual Meeting of the Society for 1859 was held in New 
York, on Wednesday and Thursday, Oct 26th and 27th, at the Council- 
room of the University of the City of New York. The Resident was 
present and occupied the chair. 

After the transaction of the usual business, and the reading of extracts 
from correspondence, the Society listened to and discussed the following 
communications : 

1. On the Influence of the Semitic upon the Romanic Languages, by 
Dr. Max Griinbaum, of New York. 

2. On Two Sanskrit Inscriptions, found near Jubulpoor, in Central In- 

dia, by Fitz-Edward Hall, one of her Britannic Majesty’s Inspectors of 
Schools for India. ♦ 

8. On the Phenician Inscription of Sidon, by Prof. W. W. Turner, of 
Washington. 

4. Comparison of the Elements of the Lunar Eclipse of Feb. 6th, 
^ 860, as calculated according to the data and methods of the Sflrya- 
Siddh4nta, and as determined by Modem Science, by Prof. W. D. Whit- 
ney, of New Haven. 

6. Strictures on the Occurrence of the Word Israel in a passage of 
Eusebius, by Rev. E. C, Jones, of Philadelphia ; presented by Prof. James 
Hadley, of New Haven. 

6. Contributions, from Original Sources, to our Knowledge of the 
Science of Muslim Tradition, by Prof. E. R Salisbury, of New Haven. 

7. On Biblical Geography, by Prof. Edward Robinson, of New York. 

8. On the Formation of Futures in the Indo-European Languages, by 
Prof. Hadley. 

9. On the Letters of Basil of Cesarea, and the Condition of the Ori- 
ental Church in the Fourth Century, by Profl John Proudfit, of New 
Brunswick, N. J. 
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fo. On an Unpublished Greek Inscription, diseovefed in PkidiiL by 
Mft F. P. Brewer, of New Haven. 

11 . On the Limits of Ancient Oriental History, by Prof. J. 0 . dfoffat, 
of Princeton, N. J. 

12. On the Physical Geography of Asia, as cmineoted with its Ethnob 
ogy, by Prof. Arnold Guyot, of Princeton, N. J. 

13. * On Recent Geographical ExpforationB in Asia, by Mr^ D. C. Gil- 
man, of New Haven. ^ 

14. Rev. D. T. Stoddard’s Collections illustrating the Modem Jews’ 
Language of OiAmiah, arranged by Dr. A. H. Wright, of Ori^miah ; 
presented by Prof. Turner. 

15. Strictures upon the Views of M. Ernest Renan respecting the 
Origin and Early History of Languages, by Prof. Whitney. 


The regular Annual Meeting for the year 1860 was held in Boston 
and Cambridge, on Wednesday and Thursday, May IGth and 17th, 
1860, the President being in the chair. 

The Treasuj'er’s statement showed the receipts and expenditures of the 
past year to have been as follows : 


RECEIPTS. 

Balance in the Treasury, May IStli, 1859, $745.04 

Members’ fees : 101 ann. assessm’ts for 1859-50, * $505.00 

20 do. do. for previous years, - 100.00 

605.00 

Sale of Journal, - 26.28 


Total receipts of the year, 681.28 


$1876.27 

EXPENDITURES. 

Paper, printing, and engraving, for Journal, Vol. VI (in part), * - $690.21 

Other printing, 80 76 

Binding books, - 70.46 

Copying of a Modern Syriac Vocabulary, 30.00 

Expenses of correspondence and Library, 48.57 


Total expenditures of the year, $556 69 

Balance in the Treasury, May 16th, 186^ 520 5S 


|}876.27 


The Librarian reported the a<?ce8sion8 to the. Society’s corie^ioiifi du* 
ring the year^ The whole number of titles composing the catalogue 
now 1726. Dojnations from the Imperial Academy of St. Petersburg, 
Dr. Wilson of Philadelphia, B. H. Hodgson, l^Q., of England, K&jen- 
dral51a Mitra of Calcutta, and others, were especially noticed* ^ The most 
valuable accessions to the Cabinet had been the three Sanskrit tnscviption- 
stones, from India, presented by F. E. Hall, Esq. r such mopumenU being 
exceedingly rare out of India itself. For the first time in its history,' the 
Society had been able to expend something in binding, to the gteat 
provement of the Library, in appearance and usefulnesai 
VOL. VI. . 75 
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following gentlemen were elected ofiScers of the Society for the 
ensuing year : ^ 


Pn ^ dem — ^Prof. Edward Robinson, D. D., LL. D., 
^ Prof. Charles Beck, Ph. D., 
Vh^Prmdtnis J Rev. William Jesks, D. D., 

( Pres. T. 1). WooLSKY, D.D., LL.D., 
Oorrespondinff Secretary — Prof. W. D. Whitney, 
Spcr, qf Classical Section — Prof. James Hadley, 
Rm>rding Secretary — Mr. Ezra Abbot, Jr., 
Treasurer — Mr. D. C. Gilman, 

Librarian — Prof. W. D. Whitney, 

Rev. Rufus Anderson, D. D., 

Mr. J. G. Cogswell, LL. D. 

Pres. C. C. Felton, LL D., 

DtTStiws ^ Prof. W. H. Green, D. D., 

Prof. J. J. Owen, D. D., 

Dr. Charles Pickering, 

Prof. E. E. SALisBukr, 


of 


New York. 
Cambridge. 
Boston. 

New Haven. 
New Haven. 
New Haven. 
Cambridge. 
New Haven. 
New Haven. 
IBoston. 

New York. 
Cambridge. 
Piinceton. 
New York. 
Boston. 

New Haven. 


The Correspondence of the past six months was laid before the Soci- 
ofyt and parts of it were read. 

The following resolutions were proposed by Prof. E, E. Salisbury of 
New Haven : 

Resolved^ That in the death of Prof. William W. Turner, late of 
Washington City, this Society recognizes the loss of an earnest, diligent, 
accurate, and most successful scholar in the field of Oriental learning, 
whose varied attainments and fine qualities of mjnd rendered liim an 
ornament to this association, and promised, with* the increase of leis- 
ure for literary pursuits, to make liis name more and more distin- 
guished throughout the learned world. 

Resolved^ That a copy of these resolutions be transmitted to the family 
of our deceased associate by the Recording Secretary, 

These resolutions were seconded by Prof. Bevk; the President, Dr. 
Robinson, gave the Society a sketch of the life of Prof. Turner, and an 
estimate of his personal and literary character, and, after remarks from 
other members present, the resolutions were unanimously passed. 

The Society then proceeded to listen to communications. 

1. On the Character and Historical Position of the Sanskrit Alphabet, 
by Prof. W. D. Whitney, of New Haven. 

2. On the Negrilloes, or Oriental Negroes, by Rev. J. T. Dickinson, 
of Middlefield, Conn. 

. 3. Comparative Sketch of the Languages of Ponape and Ebon, two 
Islands of the Micronesian Archipelago, by Rev. E. T. Doane, Mission- 
ary in Micronesia; presented by Prof. Whitney. 

4. Notes on Polynesia, its People and Languages, by Dr. Joseph 
Wilson, U. S. N.; presented by Prof. Sali^bury. •* 

6. On the Turkish Language and Literature, by Prof. Con vers Francis, 
of Cambridge. 

6. Diary of a Journey from Tabriz to Tehr^m, by Rev. Justin Perkins, 
Missionary in Persia. 



Sdmt Minutes of Matings. 

7. On the Twenty-eight-fold Division of the Zodiac made by the Arabs, 
Chinese, Ilindtls, and Persians, by Prof. Whitney. 

8. Three Sanskrit Inscriptions, relating to Grants of Land ; the Orig- 
inal Texts, Translations, and Notes, by Fitz-Edward Hall, M, A., one of 
her Majesty’s Inspectors of Schools for India ; presented by Prof. Whitney. 

9. On the Arya-Siddh&nta, by the same; presented by the same. 

10. Memoir on the the Language of the Gypsies and its Relation to the 
Sanskrit, together with Remarks upon the Present Condition, the History, 
and the Origin of this Race, and a Grammar of the LanguJ^e, as now used 
in the Turkish Empire ; by A. G. Paspati, A. M., M. 1)., of Constantinople; 
presented by Mr. D. C. Gilman, of New Haven, 

11. A Latin Inscription, found on the supposed site of Lystra, in 
Phrygia, by Mr, F. P. Brewer, of New Haven. 

12. On the lately discovered Orations of Hyperides, especially that 
against Demosthenes, in the matter of Harpalus, by Pres. C. C. Felton, 
of Cambridge. 

13. On the Philosophy of Language, as illustrated by the Instruction 
of the Blind Mute, Laura Bridgman, by the same. ’ 

The next meeting of the Society is to be held in New Haven, on 
Wednesday, Oct. 17th, 1860. 
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IL ADDmONS TO THE jLiBEABT AND CA^fistlW. 
OotOBXR, 18S6 — Mat, 1860. 


From Muf, J. C. ^^nuon, i>. i>. 

Klitt library of His Ezcdlency Sir Oeorg€l Grey, K. O. B. Philology. Vol. L — 
Part 1. South Africa ... by Wm. H. I. Bleek. a 1. 1858. 8vo. 

A Compendium of Kafir Laws and Customs, including genealogical tables of Kafir 
chiefs and various tribal census returns. . . . Mount Coke: 1868. 8vo. 

From Jiev, R. Alger, of Boston. 

Tbe Poetry of tlie East. By William Rounseville Alger. Boston: 1856. 12mo. 

Froin Rev. D. 0. Allen, D. R., of Wettham, Mass. 

India, Ancient and Modem, Geographical, Historical, Political, Social, and Relig- 
kma ; . • . by David 0. Allen, D. D., etc. Boston : 1856. roy. 8?o. 

* 

From, the American Academy of Arts and Sciences, 

Proceedings of the American Academy of Arts and Sciencea Vols. i-iv [parts of 
volumes, oompletiog the set up to iv. 148]. Cambridge and Boston: 1855-59. 
8vo. 

Memoirs of the American Academy of Arts and Sciences, v. 2; vi. 1, 2 ; vii. 
Cambridge and Boston: 1855-60. 4to. 

From the American Antiquarian Society. • 

’Transactions and Collections of the Ainericaii Antiquarian Society. Vol. i, Wor- 
cester: 1820; v5l ii, Cambridge : 1886; vol iii, [Boston •] 1867. 8vo. 
Proceedings of the American Antiquarian Society [at its various meetings, in 
Worcester and Boston, 1856-69]. Boston: 1866-69. 8vo. 

From the American Baptist Missionary Union. 

Annual Reports of the Amciican Baptist Misslonaiy Union, for the years 1850-57. 
Boston. 8 VO. 

From the American Board of Commiseioners for Foreign Missions. 

Rej^rts and Letters, connected with .... [the Deputation to India of the A. B. C. 

It, M]. Bombay, Madras, Calcutta, and Boston: 1855-56. 8vo. 

Proceedings of a General Conference of Bengal Protestant Missionaries, held at 
Calcutta, Septeml^r 4-7, 1856. Calcutta : 1855. 8vo. 

Standard i^phabet. : . , by Dr Lepsius. . . . Lonilou : 1855. 8vo. 

Wanderinjp of YamundlAi, or Narratives of Hindu Widow Life in India. By B5b4 
PadmanjX With a l^relimmaiy Essay on the Remarriage of Hindu Widows, in 
Sanskrit, by D4dob5 PAodurang, Esq., etc. Bombay : 1 857. 1 2mo. 

A Zulu Kafir Dictionary, etymologically explained, with Copious Illustrations and 
Examples, preceded by an Introduction on th% Zulu-Kafir Language. By the Rev. 
J. L. Dohne, Missionary to tlie A. B. C. F. M. Cape Town: 1867. roy. 8va 
49th Report of the A. B. 0. F. M., 1858. Boston : 1858. 8vo. 

From the American Geographical and Statistical Society. 

Bulletin of the Americau Geographical and Statistical Society. Vol. ii, 1856. 
New York; 1867. 8vo. 

Statement, Circular, and Sections of the same. New York : 1856-57. 8vo. 

Report .... on the Extension of the Decimal System to Weights and Measures of 
the United States. New York : 1857. 8vo. pp. 22. 

From Mahdr^ Ap&rva Krsh^a Bahddur, of Calcutta, 

Dewan Kvrar. [Elndust&ni] 4to. 



Additim* to iho Itdimry <mi Qdbayt. 

Fnm the AtiiUie Society of £enyal, 

Jonmal of the Asiatic Sodety of Bengal Nos. Ixiv-lxvL Ixix-lxxvi Calcntta • 
1854~66. 8vo. # 

Bibliotheca Indica, No. *78. The Cfahdndogya-lTpanishad of the Bdma-VSdat 'with 
Extracts from the Coramentaiy of S'aflkara A'chdnra. Translated from tlio • 
Original Sanskrita by RdjendraUl Mittra. Fasciculus L Calcutta: 1864 8vo 
No. 79. llie Sdrya-Siddhdnta, 'with its Commentary, the Gddhdrtha-Prak&s'aka. 
Edited by Fitz Edward Hall, A. M., with the assistance of ‘Pandlt Bdpti Deva 
S^dstil Fasciculus L Calcutta: 1864. 8to. 

From the Asiatic Society of Paris^ 

Journal Asiatique 6me Sdrie. Tomes viii-xii. Paris : 1866-68. 8ro. 

From the Editors of the Atlantis, 

The Atlantis, a Register of Literature and Science, conducted by Members of the 
Catholic University of Ireland. Nos. ii, iii, iv. London: 1868-69. 8vo. 

From M, VAbhe Barges^ of Paris. 

Mdmoire sur le Sarcophage et ITnscription Fundraire d’Eschmunazar, Roi de Sidon. 
Par M. I’Abbd J. J. L. Barges, etc. Paiis : 1866. 4to. pp. 40. 

From the Batavian Society of Arts and Sciences. 

Verhandel ingen van het Bataviaasch Genootschap van Kunsten en Wetenschappen. 
Deel xzvi. Batavia : 1854-57. 4to. 

Tijdschrift voor Indische Taal*, Land-, en Volkenkiinde. . . . Deel iii-vi [or Deel iii, 
and Nieuwe Serie, Deel i-iii.] Batavia: 1864-67. 8vo. 

From Dr. W. H. J. Bleek. 

The Languages of Mozambique. Vocabularies of the Dialects of Lourenzo Mar- 
ques, Iiihambane, .... etc. Drawrf up from the Manuscripts of Dr. William 
Peters, and from other materials, by Dr. William Ii. J. Bleek, etc. London. 
1856. obi. 8vo. 

From the Board of Foreign Missions of the Presbyterian Church. 

Annual Reports of the Board of Foreign Missions of the Presbyterian Church, 
fur the years 1850-67. New York. 8vo. 

From the Board of Missions of the Protestant Episcopal Church, 
Proceedings of the Board of Missions of the Protestant Episcopal Church in the 
United iStates of America, for the years 1850, 1866, and 1867. New York. 8vo. 
A Grammar of the Benga Language. By Rev. James L. Mackey. New York : 
1856. 12mo. pp. 60. 

The Benga Primer, containing Lessons for Beginners, a Series of Phrases, and a 
Catechism. New London, I'a. * 1866. 18mo. pp. 64. 

Snngb lam .... [Matthew, in Bengal. New York: 1868. 12mo. 

The Shorter Catechi««m, in the Benga Language. New York: 1868. l8mo. pp. 82. 
Come to Jesus. [Tract in the Creek Language.] ^ 

From Prof. Otto Boehtlingk, of St. Petersburg. 

Utber die Sprache der Jakuten. Grammatik, Text, und Worterbuch, Von Otto 
^ehtiiogk. St. Petersburg : 1861. 4to. 

From Professors Boehtlingk and Roth, 

Sanskrit Worterbuch, herausgegeben von der Kais-crlichcn Akademie der Wiesen- 
Schaften. BearWitet von Otto Boehtlingk und Rudolph Rotb. Lieferungen 4-10. 
St. Petersburg : 1856-69. 4 to, 

Fr<m the Bombay Mission of the A. B. C. F. M. 

The Old Testament in tlie Marathi Language Bombay: 1868. 4to. PP* ^2* 

Grammar of the Marathi Language [by Rev. Ebenezer Burgess]. Published by 
the American Mission. Bombay: 1864. 8vo. . 

The Dnyanodaya [a semi-monthly Journal, in MarAtbi]. Publifhed by the American 
Missionaries at Bombay and Ahmednuggur. VoL xil Bombay ; 186A roy. gvo. 
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Ffim Hon. 0. W. BraHey^ of Hingpo, 
of Amoor Biver. Letter from the Secretary of State .... [contain- 
ifjjfif lett^ra and reports of P. McD. CoUinai with Maps.] Public Xh^ument 
WiMtfhgton: 1868. 8vo. pp. 67. 

A M of twelve pictures, in water colors, by a Chinese artist, illustrating scenes of 
diinese life : twelve by fifteen inches, on silk-bordered paper, and bound together 
in scarlet silk. 

A set of three pictures, in water colore, by a Chinese artist, illustrating scenes 
which occurred in 1858, on the Pei Ho river, in connection with the warlike ope- 
rations of the English and French, and the conclusion of the treaty with Ameri- 
Pictures about twelve and a half by twenty -five inches, on thin paper, 
Cpill^of the two Chinese Commissioners, Kweiliang and Hwashana, sent to treat 
the Allied Powers, in the Pei Ho, 1868. 

Chinese Repository, xv 11,12; xvi. 2; xvii. 12; xviii. 4-10, 12, 6 ; xix. 1, 3, 4, 
6-12,11; XX. 2. 3. 6-7, 7, 8-12. 

A Grammar of the T,hai, or Siamese Language. By Capt. James Low, etc, Cal- 
cutta : 1828. 4to. pp. 88. 

On Budd,ha and the Plirabdt. By Capt James Low, etc. [From the Trans, of the 
Koy. As. Soc’y of G. B. and I, voL iii.J London: 1831. 4to. pp. 62. 

Also, ^ound with the above : 

A Dissertation on White Eleph.*int^ By the same. [From the same.] London: 
1831. 4to. pp. 7. 

Bemarks on the Siamese Language. By Rev. Mr. Gutzlatf. [Communicated through 
the late Robert Fullerton, Esq, etc.] [From the Trans, of the Roy. Aa Soc’y of 
G. B. and I, vol. iii], London: 1832. 4to. pp. 16 (and 8 of Siamese, litho- 
graphed). 

With the above are bound up a MS. sermon, on Ezekiel xxxiii. 11, and a half- 
sheet of the Morning Chronicle, London, Apr. 6, 1837. 

Biief Grammatical Notices of the Siamese Language ; with an Appendix, By J. 
Taylor Jones. Bangkok: 1842. 8vo. pp. 90. With the above bound up: 

A Catalogue of Scripture Proper Names, as transferred from tlie Greek and He- 
brew Languages into the Siamese Language. Bangkok: 1842.. 8, vo. pp.7l. And 
A Plan for Romanizing the Siamese Language ; together with a list of Siamese 
Proper Names, in conformity therewith, as agreed upon by the American Mis- 
sionaries in Siam. Bangkok: 1842. 8vo. pp. 24. 2 copies. 

Treaty between the United States of America and the of Siam, Con- 

cluded 29 tb May, 1856. Proclaimed 16th Augusfr, 165A Washington ; folio. 


Proclamation of the Kin^ of Siam respecting the Treaty with the United States 
of America; in English. Dated Bangkok, June 16th, 1867. Copy, made and 
attested by Hon C. W. Bradley. 

Autograph Letter of the First King of Siam, to Samuel Mattoon, Esq.,* Consul, in 
English ; dated Bangkok, Juno 9th, 1 857. 

Dictionary of the Malay Tongue, as spoken in the Peninsula of Malacca, the IsTands 
of Sumatra, Java, Borneo, Pulo Pinang, <fec, <tc. In two parts, English and Ma- 
lay, anlll Malav and English. To which is prefixed a Grammar of that Lan- 
guage. Embellished with a Map. By James Harrison, M. D., etc. [the Malay in 
both Arabic and Roman characters.] London: 1801. 4to. 

A Grammar of the Malayan Language, with an Introduction and Praxis. By Wm. 
Marsdeu, F.R.S., etc. London: 1812. 4to. 


An Attempt to elucidate the Principles of Malayan Orthography. By W. Robinson. 
Fort Marlborough : 1828. 8vo, 

Grammaire de la Langue Malaie, par Mr. W. Marsden : publi6e A Londres en 1812, 
et traduite de T Anglais par C. P. J. Elout. [Double version, French and Dutdi 
on opposite pagesj Harlem : 1-824. 4to. 

Dictionnaire Malai, Bollandais, et Fran^ais, par C. P. J. Elout ; traduit du Diction- 
naire Malai et Anglais de Mr. W. Marsden. [Double version, French and Dutch ; 
the Malay in the Arabic character and romanized : the Dutch version of each 
word or phrase fii-st given, and followed by the French : the Dutch-Malay and 
Frencb-Malay parts given separately.] Harlem: 1826. 4to. pp. icviji, 604, anti 
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^ • • 

X VocftMary of English and ^ali^r lianguages. Enlarged and improved. 
[OontHiningt let, lists of English words with Malay equivalents, arnuiged wjcord* 
mg to subjects ; 2nd, English and Malay sentences ; 3rd, English and Mahw Dia- 
logues: the Malay romauized.] Singapore: 1846. 12(no. • • 

Handleiding bij de Beoefening der Javaan^che Taal en Letterkunde, voor de Kadet- 
ten van alle Wapenen, bestemd voor de Dienst in Nederlauds ludm ; door Dr. J. J. 
De Hollander, etc. Breda: 1848. 12mo. 

Verslag van den Handel, de Scheepvaart, cn de inkomende enuitgaande Hegten op 
Java en Madura, over den Jar/" 1847 . . . 1848 .... 1849, Batavia: 1848, 1849, 
1850. 8 vols. 4to. 

A Sanscrit Vocabulary : containing the Nouns, Adjectives, Verbs, and Indeclinable 
Particles, most frequently occurring in the Sunscrit Language, arranged in gram- 
matical order ; with Explanations in Bengalee and English. By William Yates. 
Calcutta: 1820. 8vo. 

The Sunscrit Reader ; or Easy Introduction to the Reading of the Sunscrit Lan- 
guage. In five Parts, etc. [In Bengali characters.] Calcutta : 1S21. 8 vo. pp. 64. 

Principles of English Grammar, for the use of the Natives of India. By M. W, 
Woollaston. With a literal Translation into Sanscrit, by Madhusudana Tarka- 
lankara. Calcutta: 1885. 12mo 

An Elementary Grammar of the Sanscrit Language, partly in the Roman Charac- 
ter, arranged according to a New Theory, in reference especially to the Classical 
Languages : with short extracts iu easy prose. By Monier Williams, M. A., etc. 
London: 1846. 8vo. 

A Dictionary, English and Sanskrit, by Monier Williams, M. A., etc. Publidied 
under the patronage of the Honorable East India Company. London: 1851. 
4to. pp. xii, 860. 

A set of printed cards, constituting together a Bengali primer. 12 cards, pp. 
1-24. 12mo. size. 

The Bengalee and English Primer, for the use of Schools. Calcutta: 1883. 18mo. 

pp. 80. 

A Grammar of the English Language ; for the use of the Natives of Bengal, By 
Rev. J. D. Pearson. . . . [English and Bengali]. Calcutta : 1840. Svo. 

Introduction to the Bengali Language. By the late Rev^ W. Yates, D. D. In two 
volumes. Edited by J. Wenger. Vol. I Containing a Grammar, a Reader, and 
Explanatory Notes, with an Index and Vocabulary. Vol. II. Containing Selec-* 
tions from Benguji Literature Calcutta: 1847. 8vo 2 vols. 

Bdkyabali, or Idiomatical Exerci^ses, English and Bengdli, with Dialogues on Vari- 
ous Subjects, Specimens of Legal Documents, Letters, (fee. By the late Rev. 

^ J. D. Pearson. Calcutta: 1850. 12rao. 

Arabiyopakhydna. . . . [The Arabian Nights’ Entertainments, translated from En- 
glish into Bengali.] Calcutta: 1775-6 (A. D. 1853-4). 12ino. 

A Dictionary of the English Language, with EngU-^h Definitions and a Bengali In- 
terpretation ; compiled from European and Native Authorities, by U. C. Addy. 
Calcutta: 1854 8vo pp. ii, 761. 

Bengali and English Dictionary, for the use of Schools. . . . Calcutta: 1856. 16mo, 

A Dictionary, UlndQstanl and English. By John Shakespear, etc. Second edition, 
much enlarged. London : 1 820. 4to. pp. viii, 886. 

The English and HindUst&nl Student's Assistant; or Idiomatical Exercises in those 
Languages. Designed to assist students of either language in acquiring an easy 
and correct method of expression.^ In four Parts, [romauized.] Calcutta: 1843. 
12mo. 

A Dictionary, Hindustani and English. By W. Tates, M D. Calcutta: 1847. 8vo. 

The Handbook to Hindoostanee Conversation, with Familiar Phrases, and an 
Vocabulary, English and Hindoostanee. [romauized.] Seram|x)re ; 1851. ISino. 

Roiuanized School Dictionary, English and Urdfi. Third edition, revised. (Salcui- 
ta: 1854. l6mo. ^ ^ , j j 

Stewart's Histoiical Anecdotes, with a Sketch of the Histo^ of England, and her 
Connection with India. Translated by Rev. W. T. Adam. Anglo Hinduwec. 
Calcutta: 1886. l 2 mo. pp. 91. j n- 

VAkyAvali The Student’s Assistant ; or Idiomatical Exerewet in English and Hin- 
fiui Calcutta: 1838. l2mo. 
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.to ilie Khona lAiigoage; oempming a BTBmmmp^%t^edkmii fat 
Eoa^iil^ aiid a Vocabalftiy. Bf the Rev. W. Pryse. Calcutta; 1835. l#ito. 

A MapW ajed EngH^h Dictionary, wherein the Words and Phrases of the Tamidi- 
an ;|ifftignage, commonly called by Europeans the Malabar Language, are ex- 
pUdned in English. By the English Missionaries Hr Madras. Wepery^tiear 
,MadinuiH779. 4to. [incomplete, interleaved, with MS. notes; much wommdeo.] 

'Hie A^vamedha-Parvan of the Mah&bhdrata, in Tamil Madras : ISfiS. Bvo. 

Th« Mma-n&Uka, in Tamil Madras: 1850. 8vo. 

Oatalogue of Publications in Vaiious Languages, on sale by the Calcutta School- 
Book Society. 1856. [Calcutta : 1 856.] 12mo. pp 10. (2 copies) 

A Dictionary of Words used in the East Indies, with Full Explanations; .... To 
which is added Mohammedan Law and Bengal Jlevenue Terms. With an Ap- 
|>endix, containing Forms of Firmaitns, etc., etc. . . . 2nd edition. London : 1804. 
l2hio. 

Journal of a Tour through Part of the Snowy Range of the Himm&lft Mountains, 
and to the Sources of the Rivers Jumna and Ganges. By James Baillie Fraser, 
Esq, London : 1820. 4to. 

Sketch of the Column at Oorygaum, with a Plan of the Village, some Letters, pri- 
vate and public, the General Orders, and the Dispatch from the Honorable Court 
of Directors, relating to the action on the let January, 1818. Madras: 1839. 
8 VO. pp. 82. 1. 

Articles of War for the Native Troopd of the Army of India. Published by order 
of the Right Honorable the Governor General of India in Council [Madras :] 
1846. 12mo. pp. ix, 64. 

A Letter to the Right Hon Sir J. Hobhouse, President of the Board of Control On 
the Baggage of the Indian Army. By Sir Charles James Napier, etc. Fourth 
edition. London: 1849. 8vo. pp. 87. 

Sketches of India : with Notes on the Seasons, Scenery, and Society of Bombay, 
Elephants, and Salsette. By Henry Moses, M. D. London : 1850. 8vo. 

On the Scientific Principles of Apiculture considered as a Branch of Public Edu- 
cation in India. By Henry Piddingtou. (Printed for private circulation in 1889) 

• and now published. Calcutta: 1864. Svo. pp. 28. 

A Grammar of the Cingalese Language. By James Chater. [Interleaved, and 
with occn.-ional MS. notes.] Colombo : 1815. Svo. pp. x, 41. 

A School Dictionary, English and Singhalese. Compiled for the Ceylon Central 
School Commission. Colombo : 1845. 24mo. 

A School Dictionary, Singhalese and English. By the Rev. W. Bridgnell Co- 
lombo: 1847. 24ino. 

Second Report of the Female Boarding School at Oodooville, Jaffna ; under the di- 
rection of the American Ceylon Mission, duly, 1843. Jaffna. Svo. pp. 27. 

Also, bound with the above*: 

First Report of the Female Boarding School at Varany, Jaffna ; under the direction 
etc. Oct., 1848. Jaffna. Svo. pp. 10. 

Report on the Wellicadde Gaol, Colom^, Ceylon; from its commencement, De- 
cember 1, 1848, to September 30, 1849. By A. G. Green, J, P., Governor of ihe 
Establishment. Colombo: 1860. Svo. pp. iv, 84. 

The Leading Principles of English Grammar, translated into Persian, by Syud 
Auxumoodeen Hussun Belgramee. [English and Persian.] Calcutta: 18$8. 
12mo. 

The Persian Reader ; or Select Extracts from Various Persian Writers. [English 
andPersian] Voll, 1886. Vol II, 1886. Calcutta. Svo. ^ 

Sdiool Dictlumiry, English and Persian. Calcutta: 1855. 16mo. 

An Armenian Book, historical and geographical 1 2mo. 

Specimen Nos. of 7 newspapers, publishod at Constantinople. Italian, Greek, Rus- 
sian, Turkish and Armenian. 

A Grammar of the Hebrew Tongue, being an Essay to bHng the H«brew Gram- 
mar into English, to facilitate the Instruction of all those who are desirous of ac- 
quiring a clear idea of tliU Piimitive Tongue by their own Studies, .... and 
published more espedally for the use of the students of fUrvard College, at 
Cambridge, in New England. Composed and accurately conrected byJi^bb 
Miteds, II A. Boston, K. E.: 1785. sm. 4to. pp. 96. 



Additiom li> l%e Idbfwry mtd iSdbin^, 

A Ummmpi Oepfoi the Kmftii, written et Pelembuig, m J»ra,iii 1»54, wi* 
BUttaee of « tow, by Mayerbieah, a returned Pilgrim to Meeea. 656 pagea folio 
sise, the Hret two and laet two {Mgee brilhantly Ulummated ; the rest ^ih eol* 
ored borders, and oocttnffl|ial ornamented headings ; Arabic binding. VelV Kand- 
some, and In perfect orUr ; endosed in calico b^. 

Dictionnidre Fran^ais-Aralle, (Idiome padd en Algdiie) oontenant: tons \M mots 

nsitds pour parier en Algdrie 2^ ieur prononciation .... 8^ leur pluriel; 

4® leur pfenre ; par Ad. Paulnier, etc., etc. Ouvrage composd & Alger, et v6nfi6 
pw plmeurs savants indigenes. Paris: 1650. 12mo. pp. xx, 911. 

Dizionario portatile delle Lingue Maltese, Italiana, Inelese, compilato da F. Vella. 
Parte piima [Maltesc'ltalian-Englishl. Livorno: 1848. 8vo. 

Maltese Grammar for the use of the English, by Francis YeUa. Leghorn : 1831. 
12mo. 

Narrative of a Joum^ to the Zoolu Country, in South Africa. By Oapt. Allen F. 
Gardiner, K N. Undertaken in 1885. tendon: 1886. 8vo. 

Ueber die Ursprache, oder iiber eine Behauptung Mosis, dass alle Sprachen der 
Welt von einer einzigen, der noachisdien, abstammen ; mit einigen Anhimgen. 
Von D. Gottlieb I^ilipp Christian Kaiser, etc. Erlangen : 1840. 8vo. 

Thirty-six copper coins, all from the mint of Alexandria; vis. 15 of Claudius Goth- 
icus ; 8 of Gallienus ; 5 of Cornelia Salonina, wife of GkdUenus ; 8 of Gordtanus ; 
2 of Severus Alexander; 1 of Philippus II; 1 of Valerianus; 1 of Treboniaous 
Gallos. 

• 

jPVom Bev. E, (7. Bridgman, E. 2)., of Shanghau 

Slips from the North-China Herald, describing the visit of the American Embassy 
to Pekin. 

Catholic Prayer-Book, in Chinese. 1795. 12mo. 

Inaugural Address before the Shanghai Litcrair and Scientific Society ; Sketches 
of the Miau-Tsze; by Rev. E. C. Bridgman [From Vol. I of Joum. of N.-China 
Branch of Roy. As. Society]. Shanghai: 1867-69. 8vo. 

jfVom the British and Foreign Bible Society. 

Catalogue of the Library of the British and Foreign Bible Society. By George 
Bullen, of the British Museum. London: 1857. 8vo. 

From Prof. Hermann BrockhauSt of Leipzig. 

Die Sage von Nala und Damayanti, nach der Bearbeitung des Somadeva heraus- 
gege^n von Hermann Brockhaus, etc. Leipzig : 1869. roy. 8vo. pp. x, 82. 

Die Lieder des Ha£z .... herausgegeben von Hermann Brockhaus. i. 4 ; ii. 1-4. 

JPVom J. F. Brovnif Esq.^ of Constantinople. 

La Presse d’Orient [semi-weekly newspaper]. Nos. 237-246. April-May, 1867, 
Constantinople. foL 

Fr<m Rev. Eheneter BurgesSf of Boston, 

A Vocabulary of Words in the Hawaiian Language [by Lorrin Andrews]. Lahai- 
naluna: 1836. 8vo^ ^ , -rr j 

The Bengalee Translation of the Vedant, or Resolution of all the Veds 

Together with a Preface by the Translator. Calcutta: 1815. 8yo. 

A Vocabulaiy, English and Goojurattee, to which is added a Selection of Fables, Ac. 
By the Rev. WiUiam Fyvie. Surat : 1828. 8vo, . , , , 

A Grammar of the Mahratta Language. To which are added Dialogues on Famil- 
iar Subjects. The Second Edition. By W. Carey, D. D., etc. Serampore: 1808, 

A Help in acmiiring a Knowledge of the English Language. . . . [English and Oan- 
aresel BeUary Mission Press : 1886. 8vo. ^ 

VocabuiaiT of ^e Haussa Language. Part I. — En^ish and Kausaa. Part lL-^ 
Hauflsa and Englitb^and Phrases and Specimens of Trandatiotis. wlilch are 
prefixed, the Grammatical Elements of the Haussa Language. By the Bar, 
James Frederick Schdn, etc. XiOndon ; 1848. 12mo. 
vox.. VI. • 76 



Amenam Orimtal ^omty : 

• 

YorubaLaiig^^ Fart I---Eogilkli and Yinriibi^ F|ii0i]J|L-«» 
Yoniba and English. To wblch are |>re£uEed, the Grammatical Elements, al the 
Y<Mmba Langaage. By Samuel Crowtber, Native Teacher, etc. h^dxm ; l$i2. 
itvoB, 

{mf)erfect Outline of the Elements of the Galla Language, by the Hev. J. L. 
En^t Preceded by a few Remarks concerning the Nation of the Gallss, imd an 
Evangelical Mission among them, by the Bev. C. W. Xsenberg. London: 1840. 
12ino. pp. xiv, 16. 

Dictionary of the Galla Language, composed by Charles Tutschek, published 
Lawrence Tutschek. Part I. Oalla-English-German. Munich : 1 844. 8vo, 

A Grammar of the Galla Language, by Charles Tutschek, edited by Lawrence 
Tutschek, M. D. Munich : 1845. Svo. 

' By the Ceylon Miuion of the A, B, C, F. M, 

The Holy Bible .... translated .... under the auspices of the Brit, and For. Bible 
Society. Madras: 1860, roy. Svo. Tamil, 

The same, printed on paper of quarto size. 

Genesis and Exodus XX. (New Version). . . .Jaffna: 1850. 18mo. Tamil. 
Deuteronomy. . . . Manepy : 1839. 18mo. Tamil. 

The Book of Joshua...; Manepy: 1889. 18mo. 8 copies. Tamil. 

The Book of Judges.... Jaffna: 1840. 18mo. 8 copies. Tamil. 

The First fand Second] Book of Sarftuel.... Jaffna: 1840. 18mo. Tamil. 

The First fand Second] Book of Kings. . . . Jaffna: 1840. 18mo. Tamil. 

The Book of Ezra [with Neheraiah, Esther, and Job]. . . . Jaffna: 1841. Tamil. 
The Psalms. .. . Manepy: 1839. 18mo. 8 copies. Tamil. 

The Book of Psalms. . . . Manepy : 1860. 12mo. Tamil. 

The Book of Psalms. Diglot Edition.... Jaffna: 1850. 12mo. 2 copies. Eng- 
lish and Tamil. 

The Proverbs of* Solomon. .. . Jaffna: 18(^0. 12mo. Tamil. 

The Book of Isaiah.... Jaffna: 1841. 18mo. 8 copies. Tamil, 

The New Testament of our Lord and Saviour Jesus Christ. In the Tamil Lan- 
guage. Madras : 1840. 8vo. « 

The same. Jaffna: 1843. Svo. 

The Gospel according to Matthew. . • . Jaffna: 1864. 18mo. Tamil. 

Barnes’ Notes on St. Matthew’s Gospel. . . . Madras : 1848. 12mo. Tamil. 

The Gospel of Mark.... Jaffna: 1851. 18mo. Tamil. 

Luke’s Gospel. .. . Jaffna: 1848. 12mo. Tamil. 

The Gospel according to St. Luke.,,. Jaffna: 1849. 12mo. 8 copies. English 
and Tamil, 

John’s Gospel ... . Jaffna: 1847. 12mo. Tamil. 

The Acts of the Apostles. .. . Jaffna: 1864. 18mo. Tamil. 

The Acts of the Apostles. Diglot Edition. .. . Jaffna: 1851. ]2mo. English and 
Tamil. 

Paul’s Epistles to Timothy. — The General Epistle of James.— The Three Epistles 
of John..., Jaffna: 1837. 32mo. 3 copies. Tamil. 

A Compendium of Scripture History. .. . Manepy: 1839. 18mo. Tamil. 

A Compendium of Doctrine.... Jaffna: 1840. 18rao. Tamil. 

The History of Little Henry and his Bearer. By Mrs. Sherwood. Translated from 
the English. Madras: 1840. 18mo. Tamil. 

An Essay on Faith. Desired for Catechists and Students of Theology. . . . Jaff* 
na: 1842, 18mo. Tamil, 

Tamil Tracta 

General Series. Noa 1-47, 24, 24-84, 86-66, 70, 71, 78-78; bound together in 
one volume. Jaffna: 1842-45. 12mo. 

New Children’s Seriea Nos. 1-28; bound together in one volume. b. 1. andaa 
18mo. 

A Brief History of the Church of Christ, from the German of the Rev. C. G. Barth, 
etc. Translated from the English. Madras: 1846. 12mo. Tamil. 

Tamil Hymna Selected and Original, adapted for Public, Private, and Social Wor- 
Jaffna. 1846. Svo. * 

The tame, in 24mo. 



Addl^om to Om Idbrary and Oabin^ 

9 • 

Families, with an Essay on Pamay Relhrion lad 
a Table of Lessons for Family Worship, . . . Jaffna ; 1846. 8to. ^ Thrnu 
The Class Book of Natural Theology. By the Rev. T. H. Galiaudet. . , Madras • 
1846. 12mo. Tamil, • • 

LineuponLme,by the author of “Peep of Day” Madras: 1846. 2 vOls. 18mo. 

Tamil * 


The Indian Pilgrim. . . , Second Edition. Madras : 1847. 12mo. Tamil, 

The Rise and Progress of Religion in the Soul, by Pr, Doddridge. Abridged and 
altered.... Jaffna: 1848. ISrno. JSngluh and Tamil, 

The same. Tamil only. 

The Pilgrim’s Progress from this World to that which is to come. By John Bun- 
yan.... Fifth Edition. Madras: 1848. 12mo. Tamil. 

The Daily Monitor ; containing a text from Holy Scripture and a verse of Sacred 
Poetry for every morning and evening in the year. Jaffna: 1849. 24mo. Tamil, 
Instructions to Catechists. In twenty chapters ; with an Appendix jof eight chap- 
ters. By Rev. C. J. Beschi. Madras: 1849. 18mo. Tamil, 

A Poetical Compend of the Bible. In the form of a dialogue between a Oooroo 
and a Disciple concerning God, the soul, and sin. Jaffna: 1852. 18mo. Tamil, 
Summary of a Body of Divinity. In the Tamil Language. By the late Rev. 0. 

T. E. Rhenius, Missionary. Fourth Edition. Madras: 1862. 12mo. 

Light of Truth. A Rejoinder to Abbe Dubois’s Refutation of Heresy. By Rev. 
G. W. McMillan, etc. Madras : 1853. 18mo. Tamil. 

A Manual Dictionary of the Tamil Language Jaffna: 1842. 8vo. 8 copies. 

Abridgment of Rhenius’ Tamil Grammar. Second Edition ; with additions and 
iiTiprovements. Madras: 1846. 12mo. 

Abridgment of Tamil Grammar. .. . Jaffna: 1848. 18mo. Tamil, 

Easy Reader. .. .Jaffna: 1846. 18mo. Tamil. 

Tamil Instructor. Nos. 1-6. Manepy and Jaffna : 1847-61. 18mo. Tamil, 
Negandu : Part XI, ,. .Jaffna: 1848. 8vo. Tamil. 

The Classical Reader, or Selections from Standard Tamil Authors. Jaffna ; 1847. 
8vo. • 


Tamil Calendar : ftir the years 1836-1844, bound in one volume: for the years * 
1846, 1847-1860, 1868, separate. Jaffna: 1834-68. 8vo. 

The Morning Star. Published semi-monthly. , . . devoted to Education, Science, 

and Literature, etc Jaffna. Vols. i, ii, iv (of Vol. iv, 2 copies). 4to. 

1841-44. Vols. T-xiii, XV. folio. 1845-63,1856. English and Tamil, 

Physical Science : in the form of a Dialogue. For the use of Schools. . . . Jaffna : 
1848. 16mo. Tamil. 

A Catechism on the Elements of Geography, in three Parts, with an Atlas. . , . 
Jaffna: 1847. 18mo. Tamil. 

The Oriental Astronomer . being a Complete System of Hindu Astronomy, accom- 
panied with a Translation, and Numerous Explanatory Notes. With an Ap- 
pendix. Jaffna: 1848. 8vo. 3 copies. Tamil. 

An Elementary Arithmetic, combining many of the peculiarities of the European 
and Tamil Systems. Jaffna: 1849. 18mo. Tamil. 

Tamil Geography for the use of Schools. Hindustan. • . • Third Edition. Jaffna: 

1850. 12mo. _ 

Elements of Logic . By William Nevins. Jaffna: ]850. 18mo. Tamil. 
Anatomy, Physiology, and Hygiene ... . Jaffna: 1863. 12mo. Tamil. * 

An Elementary Algebra. By Daniel L. Carroll Jaffna: 1866. 12mo« TamU, 

Three Chronological Charts, in Tamil and English. 

Four small Tamil books, withcftit title, place, or date. * v • -x j 

First Lessons in English and Tamil. Designed to assist Tamil youth in the study 
of the English language. . . . Parts I and If. Jaffna : 1847. ISroo* 

Phrase-Book; or Idiomatic Exercises in English and Tamil. Designed to ^ist 
Tamil youth in the study of the English language. Third Edition. Jaffna: 
1848. 12mo. 

Ten English school-books, published for the use of Tamil scholars, ^ 

The Sidath Sangarawa, a Grammar of the Singhalese Language, translated into 
English, with Introduction, Notes, and Appendices, by Jiuxies De Alwia, etc. 
Colombo : 1862. 8vo. 
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dwehm OrifiUai S&emtj/ s 


SMwitt tf tb» iiBflckm GqrlcB fiv &» year 1US< Jaftit: IM*. Swi. 

4 copies. Also, bound up witb it. Brief Sketch of the AmeikiltiaeylQii lIMon, 
^ sriHi «ii Af^^sodix JaSha : 1649. 6m 

* * . jPVom th€ JRoyal University of JVbnoe^, at Christiomet, 

Bei Kongelige Korske Frederiks TTuiTersitets Aaraberetaing for 1^4, for 1865, 
^ Bhristiaeia: 1867. 16mo. pp. 82, S7. 

Beitrlige zur Lateinischen Grammatik! L Yon L. 0. H. Auibert. CSirittiaiile ; 1868. 
8ro. pp. viii, 60. 

Qoelques Observations de Morphologic Y6g4tale, faites au Jardta Botanique de 
^ Chdatiania par J. M. Norman, eta, et pnbli^es. • • . par H« H. Raech, eta 
Christiania; 1867. 4to. pp. 82. , 

Observations sur les Ph^nomenes d’Eroaion en Norv4^e, reooeilUee par J. G. Horbje, 
. efo., et publi4es par B. M. Keilbau, eta Christiania : 1867. 4to. pp. viii, 68. 
AhMufassal, Opus de Re Grammatics Arabicum, auctore Abu l-&Asim Mato8d 
Bio *Omar Zamahs'ario. Ad fidem Oodicum Menu scriptonim ed'idit J. P. &och, 
theologian candidatus. . . . CbristianisB : 1669. 8vo. 


From the Commissioner of Indian Affairs, 

Xnformation respecting the History, Oondition, and Prospects of the Indian Tribes of 
the United Statea Collected and prepared. ... by Heniy R. Schoolcraft, LLJ). 
ll^rt VI. Philadelphia 1 1867. 4t(X 


From the Oommisioner of Patents, 

Report of the Commissioner of Patents for the Year 1856. Arts and Manu&c- 
tures. Vol. i. (2 copies). Washington: 1856. 8vo. 

The same, for the Year 1856. Agriculture ; Mechanics. Yol. i->iii. Washington : 
1867. 8vo. 


From, Pev, C, M, A, Dally of Calcutta. 

YividhArtha-sangraha. [A Beogdli periodical], iv. 48, 46. Calcutta: 1867. 4to. 

From Capt C, H, Davi^ U, 8, AT., of Camhriiffe, 

Essai de Grammaire de la Langue des lies Marquises, par un prdtre de la Soci4t6 
de Picpus, missionaire auz lies Marquises [Rend Bordillon, bishop of C^unbisio- 
palirej. Yalparaiso: 1857. 8vo. 

From Dr. T, T. Devan. 

The Beginner’s First Book in the Chinese Language (Canton Yoeabulary). . • . [By 
Thomas T. Devan, M. D.] Hongkong: 1847. 8vo. 

From the Hon. East India Company. 

Rig*Yeda''Sanhita, the Sacred Hymns of the Brahmans ; together with the Com- 
mentary of Sayanacharya. Edited by Max Muller, M. A., etc. YoL iii. Lon- 
don : 1866. 4to. 

Rig-Veda-Sanhitd. . . . Translated from the Original Sanskrit, by H. H. Wilson, 
eta, etc. Vols. ii, iii. London : 1854, 1867. 8vo. ^ 

A Glossary of Judicial and Revenue Terms, and of Useful Words, occurring in of- 
ficial documents relating to the administration of the government of Briti^ India, 
frqp the Arabic, Persian, Hlndustdoi, Sanskrit.... and otlier languages.*.* 
By Horace Hayman Wilson, eta, eta London ; 1866. 4to. pp. xxiv, 782. 

From Mty R, W. Emerson^ of Copeordy Mass. 

The Sraddha, the Keystone of the Brahminteal, Buddhistic, and Arlan Religions, as 
illustrative of the dogma and duty of adoption among the Princes and People of 
India. By B. Urquhart. London : 1857. 8vo. pp. 44. 

From M.P*E. FiueauKy ef Paris. 

Grammaire de*^ Langue Tib4taine. Par Ph. Ed. Foucaux, eta Paris : 186S. fvo. 

From M. Caroin de Tossy y <f Paris. 

Maj^ie Uttsir cm le Langagedes Oiseaux, pofone' de philcMophie reUgieuse par 
Farid-uddm Attar, pulAi4 en pwsan par M. Garcin de eta Paris : imi7« 

roy. 8vo. 


AMiiam to Urn library aad (kbintL ‘Slf 

• » * • 

IiW AntMn Hii>4«nstuii «t Iran Ounagei, par H. Oaroin da Taarr. ate. 'Pa^ 
1868. eTo.pp.47. 

Chanty Popubues da I’lnda, traduite par U. Oardn da Ttmj. Faria: 1864. era. 

l/^oatiui, Podm^ moral do Saadi : ADalvse et Eztraita par M. Qarcin de TaMr 
etc. Paria : 1869. 6vo. jpp. 94. 

Piscoars de M. Gardn de Taesy k rOaverture de aop Cours d* HindoostaiUa • , . le 6 
liai, 1869a^ Paris: 1869. Sra pp. 20. 

From the (German Oriental Society, 

Zeit^^durift der Deutschen Moigeniaodischen Gesellscbaft z. 4— zir. 2. Leipria : 
1860-60. 8 VO. 

Ee^nster zu Band i*z der Zeitsch. d. D. M. G. Leipzig : ISSY. 8vo. 

AbhandluDgen fiir die Kunde des Morgenlandee, herausgegeben von der Peutschen 
Morgeniandischen Gesellsdiaft Band i. Leipzig. 8vo. 

No. 1. Mithra. Bin Beitrag zur Mythengesdii&te des Orients von Dr. Friedrich 
Windischtnanii. 1867. pp. iv, 90. 

No. 2. Al-Kindi, genannt “ der Philosoph der Araber.” Bin Vorbild seiner Zeit 
und seines Volkes. 1857. pp. 64. 

No. 8. Pie fiinf G&thAs, oder Sammlungen von Liedem und Spriicben Zarathus- 
tra8» seiner Junger und Nachfolger. Herausgegeben. ubersetzt, und erklart von 
Pr. Martin Haug, etc. Brste Abtheilung. Die erste Sammlung (Q4th4 abu> 
navaiti) enthaltend. 1868. 

No. 4. Ueber das Oatrunjaya Mdhdtmyam. Bin Beitrag zur Geschichte der Jains* 
Von Albrecht Weber. 1868. 

No. 6. Ueber das Verhaltniss des Teztes der drei Syriscben Briefe des I^atins 
zu den iibrigen Recensionen der Ignatianischen Literatur. Yon Richard Adel- 
bert Lipsius. 1869. 

Indische Studien.... herausgegeben von Albrecht Weber, iv. 1-8. Leipzig: 
1867-68. 8vo. 

Biblioteca Arabo-Siculsi ossia Raccolta di Testi Arabici che toccano la Geogrnpbia» 
la Storia, le Biografie, e la Bibliografia della Sicilia, messi insieme da Michele 
Amari. lapsia: 1855. 8vo. 

From Capt James Qlynn, XT. 8. F, of Few Haven. 

The Urh-Ta, a Chinese Dictionary, profusely illustrated with cuts. In four Parts, 
large roy. 8vo size. 

Chinese Repositoiy, xviii. 4. Canton : 1849. 8vo. 

From Rev. William Ooodell^ of Constantinople. 

The NTew Testament in the Turkish Language, Armenian character. Constantino- 
ple : 1866. roy. 8vo. 

From the DucaX Library at Ootha, 

IXe Persischen Handschrifteu der Herzoglichen Bibliothek zu Gotha. Verzeichnet 
von Pr, Wilhelm Pertsch. Wien : 1859. 8vo. 

From Rev. Lewis Orout^ of ITmeunduzi, 8. Africa. 

An Eiigli8h-Ka6r Dictionary of the Zulu-Kalir Language, as spoken by the Tribes of 
the Colony of Natal. By James Perrin, etc. Pietermaritzburg : 1865. 16mo. 
Remarks on the Proper Treatment of Cases of Polygamy, as found already ezisting 
in Converts from Heathenism. By Dr. J. W. Colenso, Bishop of Natal. Pieter- 
maritzburg: 1866. 8vo. pp. 27. . 

A Reply to ^hopOoleaso*8« Remarks....” By an Ameruam Missionary. Pie- 
termaritzburg: 1856. 8vo. pp. 66. ^ ^ 

A Sermon delivered .... in Durban, Natal, Juno 6, 1866. By Bev. Lewis Grout. 
Pietermaritzburg: 1866. 8vo. pp. 24. 

A Discourse .... deUvered .... at Durban and Pietermaritzburg, during the au- 
tumn of 1867. By Rev. Lewis Grout Pietermaritzbuig : 1867. 8m pp. 

A Dlseoirrse, delivered . « • « in Durban, Natal, October 26tli, 1867. By tne Bev. 

Lewis Grout, ete. Pietermeritiburg: 1867. 8vo. pp. 89. 

The Cape Monthly Marine. Vol iu. No. 18 ; Jan. 1868. Cape Town. 8vo. 



OrUnUA 8beS^ : 

Acts dr the ApoiHee, translited hy the American yisiiotisriei the Znk Lath 
^geage. Emeandusi: 1859. 8vo. pp. ^6. 

A Omminar ef the Zulu Litngaage ; accompanied with a Histoiicel Introduction, 
else i#ith an Appendiac. Bj Rev. Lewis Grout, etc, JS'atal: 1859. 8vo. 

Prom Prof. 8. B. JEfatdeman, of CoLvmMoy Pa. 

!B3enients of Latin Pronunciation, for the Use of Students in Language . • . , Br 
S. 8. Haldeman, etc. Philadelphia: 1851. 12mo. pp. 76. 

iDvestigation of the Power of the Greek Z W means of Phonetic Laws— *On the 

n Eelation between Chinese and the lndo-&iropean Languages— Report on the 
Present State of our Knowledge of Linguistic Ethnology— by S. S. Halddbian. 
Cleveland and Albany : 1856-57. 8vo. pp. 37. " • 

Fr<m. Ren. E. E. ffaie, of Boston. 

The Quarterly Journal of the American Unitarian Association. Yol. y, If os. 2, 8. 
Boston: 1858. 8yo. 

Fr<m F. E. Hall, Esq., of India. 

Hukhtasar al-MaAn, a rhetorical work, by Ma^d Ben Umar, called Sa’ad al-Tafta- 
2 kal ' Calcutta: A. H. 1228 [A. D. 1813]. 4to. 

Ifdr al-Anw&r fi Sharh al-Min&r, a wt>rk on jurisprudence, by Shaikh Ahmad, called 
Shaikh Juylin Ben Abu Sa’id, etc. Delhi : A. H. 1234 [A. D. 1818]. 4to. 

Kar&b4din i‘Kabir. A. H. 1249 [A. D. 1833]. foL Persian. 

Hakhzan al<Adwiyah, by Muhammad Husain Kbdni. 2 vols. 4to. Persian. 

A Treatise on the Yoga Philosophy, by N. C. Paul, etc. Benares: 1851. 8yo. pp. 
iv. 68. 

Oollectio Davidis, i. e. Catalogue celeberrimes illius bibliothecie Hebrseee, quam .... 
collegit R. Davides Oppenheimerus .... libros Hebrseos ex omni fere literarum 
genere tarn editos quam manu exaratos continent Hamburg! : 1826. 12mo. pp. 
xvi, 744. 

Three stones, bearing Sanskrit inscriptions, from Central India (see above, pp. 499- 
W7). . , 

From the Family of the late Baron Hammer-Purgstall, of Vienna. 

Literatur-Geschidite der Araber .... yon Hammer-Purgstall. Zweite Abtheilung. 
■Iter Band. Wien: 1866. 4to. 

From B. H. Hodgson, Esq., of bvrsley, England. 

On the Aborigines of India. Essay the First; on the Kocch, B6d6, .and Dhim^l 
Tribes, in Three Parts .... By B. H. Hodgson, Esq., etc. Calcutta : 1 847. i8vo. 

Collection of lesser essays on the aboriginal tribes of India, by B. H. Hodgson, Esq., 
extracted from various volumes of the Journal of the Royal Asiatic Society of 
Bengal. 

Illustrations of the Literature and Religion of the Buddhists. By B. H. Hodgson, 
Esq., etc. Serampore: 1841. 8yo. 

From W. B. Hodgson, Esq., of Savannah, 

Remarks on the Recent Travels of Dr. Barth in Central Africa or Soudan. A 
Paper read before the Ethnological Society of New York, Nov. 1858, by William 
B. Hodgson. Svo. pp. 18. 

From Rev. C. C. Hoffman, of West Africa. 

I%e Acts of the Apostles, translated into the Grebe Tongue ; by the Rev. John 
Payne, D.D., etc. New York: 1861. 16mo. pp. 98. 

fHie Litany, or General Supplication, with the Confirmation Service [in Grebo]. 
Cavalla, W. Afr.: 1858. 12mo. pp. 15. 

The Cavalla Messenger [Grebo and English], ill 10 ;^ix. 1. Cavalla : 1855-59. 4to. 

The Gospel according to St. John, translated into the Mpongwe language : by 
iSasionarsei of tiie A B. 0. F. II, Gaboon, Weatem Africa. New York : 1852. 
12mo. 



Adiilim$ to the J^birary md Cabinet, CSf' 

Fmn, iSr. M. JSbmngion^ of O^nire Mrook^ Oonin, 

Hairascriptfl and Dingrams bv the late Kev. H. R. HoUinxcton, to wit:— 

* Meteorological Journal anil Astrological Meteorology. 1840, Aug. S-^lSiS^Feb. % 

Astrological Journal,, with Tables. Aug. S'!— D6c. 7, 1840. 

Translation, from the Tamil, of part of the Skanda-Pur&^a, being an account of 
the universe ; with mapa 

Diagrams representing the Puranic view of the earth and of the universe; from 
a temple in South*India. 

Figure of KHmadhenu, the cow of pl^ty, with explanationa 

Figufaof the sO'Called impression of Buddha’s foot, Adam’s Peak, Ceylon; with 
a plan of the temple. 

From Prof, C. A. Solmhot^ of ChrUtiania, 

Traces de Buddhisme en Kory4ge avant I’lntroduction du Ohristianisme, ]pur M. C. 

A. Holmboe, etc. Paris: 1867. 8vo. pp. 76.* 


From c7. Jarves^ Eaq,, of Florervee, 

Art-Hints. Architecture, Sculpture Painting. By James Jackson Jarves, etc. 

London: 1866. 12mo. 

A Japanese book and map. 


From the Chev. N. Khanihoff, 

Extrait d’une Lettre de Mons. H. Ehanykof k H. Dom, datde de Nihmetahad 
29 Sept. 

9 Oct * 

do. do. dat^e de Tabriz, le ^ Dec. 1866. 

do. do. dat4e de Nibmetabad, le iV Sept. 1866. 

do. do. • dat4e de Tabriz, le Avril, 1867. 

[all extracts from the Melanges Asiatiques of the Imperial Academy of St Te~ 
tersburg] 

On a certain Arabic Inscription at Derbend .... [in Russian]. 8vo. pp. 10, and 2 
plates. [2 copies.] 


From Rev. E, N. Kirh, D.D., of Boston, 

Moise de Ehor^ne .... Histoire d’ Armenie. Texte Arro^nien et Traduction Fran- 
$aise. Par M. P. £. Le Vaillant de Florlval, eta Paris: s. a. 2 vols. 8vo. 


From Dr. Adalbert Kuhn^ of Berlin,. 

Zeitschrift fur Vecgleichende Sprachforschung, auf dem Gebiete des Deutschen, 
Griechischen, und Lateinischen, herausgegeben von Dr. Adalbert Kuhn, etc. 
viii. 1-6 ; ix. 1-4. Berlin: 1858-69. 8vo. 

Beitrage zur Vergleichenden Sprachforschung auf dem Gebiete der Arischen, Celt- 
ischen, und Slawischen Sprachen, herausgegeben von A. Kuhn und A. Schleicher, 
i. 1-4; ii 1, 2. Berlin: 1866-69. 8vo. 

From Prof. Christian Lassen^ of Bonn, 

Indische Alterthumskunde. Band iii. Leipzig: 1867-68. 8vo. 

From L. A. Huguet-LaiouTt Esq., of Montreal, 

Various pamphlets and Journals, concerning education and agriculture in Canada. 

From the Lodiana Mission of the Presbyterian Board 

A Dictionary of the Panjftbi Language, prepared by a Committee of the Ijodiaim 
Mission, l^odiana: 1864. 4to. 

From Dr. D. J. Maegowan, ef Shanghai. 

Shanghai Almanac and Miscellany, for the years 1852-66. Sh a n g h ai : 1851 - 64 . 
8vo. 



^990 Amerimn Orientd 

C&ne^ and Foreign QaaetAe. Vol i. 18£4-^6. YoL M. 1B65-66. Ktiig|)o. 8 to. 
^e Ninth Annnal Report of the Chinese Hospital at Shan^ae, ^tn Jan. 1st to 
*3>ec. 31«t, 1855. By the Committee. Sbanghae: 1856. 8 T 0 .pp.i 5 . 
Notiftes^ Cidnese Buddhism, Rev. J. Edkins, Sbanghae. 1855. 8 td. pp. 59 . 

JPram Rev. W. A. Macy^ t>f Shanghai, 

The Gospel of Matthew, in Manchu and Chinese. Shanghai : 1858. roy. Sto. else, 
xylographed 

From jifesart. Maitonneuve A Cie, of Parie. 

Eedierdies snr VEcriture des diff^rents Peoples anciens et modemes ; OQThige ren- 
fermant one grande collection d’ alphabets et Be nombrenx fac^simile d*8eritures 
reproduits en or et en couleur, par L. L5on de Bosny. Livraisons 1-4. Paris : 
1861 4to. 

♦ From San, G. P, Sarsht of BurUngtan^ Yt, 

On the Rosbeniah Sect, and its Founder, B4yezid Ans4il By J. Leyden, M.D. 
4to. pp. 66. 

From Rev, J, A. Merrick^ of Pariv^ Ky, 

Three Tracts, in the Assiniboine Chippewa Language, to wit 
The Young Cottager. Montreal: 1848. 12mo. pp. 84. 

On the Holy Scriptures, with a Hymn to Christ. [New York: 1852.] 12mo. 

pp. 12. 

The Creed— The Commandments— The Lord's Prayer, [London: 1863] 12mo. 
pp. 5. 

Four coins, two silver and two copper, not yet identified : one copper cash. 

From J, Mvir^ Eeq,^ of Edinburg, 

Original Sanskrit Texts on the* Origin and Progress of the Religioi^and Institutions 
of India; collected, translated into English, and illustrated by Notes .... By 
J. Muir, etc. Part First. The Mythical and Legendary Accounts of Caste. Lon- 
don : 1868. 8vo. 


From Prof, K, F. Neumann^ of Munich. 

Geschicbte des Englischen Reichs in Asien. Yon Karl Friedrich Neumann. Leip- 
*ig: 1867. 2 vols. 8vo. 

Das Reich Japan und seine Stellung in der Westbstlichen Weltbewegung. Yon 
Karl Friedrich Neumann. [Miinchen: 1857.] 12mo. • 

From the North- China Branch of the Royal Asiatic Society, 

Journal of the North-China Branch of the Royal Asiatic Society. Yol. i, Nos. 1, 2. 
Shanghai : 1858-59. 8yo. 

From the Oriental Society of France, 

Revue de TOrieni Bulletin de la Soci6t5 Orientale de France. 16me ann4e. 
Nros. i-iv. Paris; 1868. 8vo. 

From Prof, Joeeph PacJcard^ D.2)., of Fairfax Co.y Ya, 

The Gospel of Matthew, in Shanghai Colloquial, Chinese character. Shan^iai. 
8vo size, xylographed. 

The same, romanized. Shanghai 8vo size, xylographed. 

A Geogranhy, in Shanghai CoUoquial, romanized; witib maps. Shanghai 8vo 
size, xylographed. 

' From Mr. A. H, Palmer. 

Documents and Facte illustrating the Origin of the Mission to Japan, authorised hy 
the Government of the United States, May 10th, 1861 .... By Aaron Haight 
Palmer. Washington: 1867. 8vo. pp. 22. 

FVoifi Reo. J, PerkinM^ BJ),, ef CMmtaA 
Hie Old Testament in Modem Syriac, with References. 4to. pp. 1004. 



Addit^ns I 0 the lAhxiry emd Cainr^. 00% 

Fnm iJu Philologietd Society of London, 

proceeding of th# Philoloifical Society. Vole. i-vi. London: 1844-64. 8vo. * 
Transactions of the Philological Society. 1854» 1866, 1856. London. 879. « 

From Dr, Charles PicJcering, of Boston, 

The Geographical Distribution of Animals and Plants. By Charles Pickering, etc. 
Boston and London : 1854. fol. 

From Prof. A. F, Pott^ of Halle. ^ 

Etymolo?isphe Forschungen auf dem Gebiete der Indo-Germanischen Sprachen, 
unter Berucksichtigung ihrer Hauptfomien .... von Aug. Fried. Pott, etc., etc. 
Zweite A ullage in vollig neuer UmaibiMtung. Erster Theil. Prapositionen. 
Lemgo und Detmold: 1859. 8vo. pp. xxvi, 869. 

From Rddhdkdnta Deva Bahddnr, of Calcutta. 

^Jabdakalpndrumapnri9i-*htah An appendix to the pabdakalpndruma, or Sanskrit 
Encyclopedia, of Radlmkiinta Deva. Calcutta: 1779 [A. D. 1866]. 4to. pp. 1896. 

From Rdjendraldla Mitra, of Calcutta. 

VividhArtha-Sangraha . . .* , a Bengali monthly magazine, published in numbers of 
24 pages. Vols. ii, iii. Calcutta. 1851-52 4to. 

Bibliotheca Indira. No 78. Clihandogya Upani'^had .... translated .... by EA- 
jendralal Mittra. Fa^riculus 1st Calcutta 1854. 8vo. 
do. Nos. 47, 48, 80. Chaitanya Chandrodaya, or the Incarnation of Chaitanya; 
a Drama, in ten acts, by Kavikari^apura. With a commentary explanatoiy of 
the Prdkrita passages, by Pandita Viswandtha SMstii. Edited by lidjendraldl 
Mittra. Calcutta: 1863-64. Syo. 

do. Noa. 51,73, 143-6. The L.ilita-Vi«tara, or Memoirs of flie Life and Doc- 
trines of S'akya Sinha. Edited by Rdjendraldl Mittra. Fasciculi 1-6. Calcutta: 
1863-68. 8vo. 

do. Nos. 125, 126. The Taittiriya Brahmnpa of the Black Yajur Veda, with 
the Commentary of Sdynndcharya, edited by Kijendraldl Mittra, etc. Fasciculi 
1,2. Calcutta: 1855, 8vo. 

From M. Rcinaud, of Paris. 

Question Scientifiqne et Personelle, soulevde nu sein de I’ln^fitut, an aujet dea der- 
nieres decouvertes sur la Gdogiaphie et I’Histoire de ITiide, avec les explications 
de M. Reinaud, etc. Nouvelle edition, levue et augmentee d’ une deuxi^me 
partie. Paris,. 1869. 8vo pp. 36. 

• From M. Ernest Renan^ of Pans. 

Nouvelles Considerations sur le Caractt're Gdndral des Peuples Sdmitiques, et en 
particulier sur leur tendance au monoiheisme, par M. Ernest Renan. [Extrait 
du Journal Asiatique] Paris. 1859. 8vo. 

From Rev. Elias Riggs, D.D., of Constantinople. 

Outline of a Grammar of the Turki^'h Language, as written in the Armenian Char- 
acter. By Elias Riggs etc. Con'^tantinople : 1866 16mo pp iv, 66. 

Gospel of Matthew, in tlie Krirdi<h Language, Armenian Character. (“ Translated 
by a native hel|>cr of the Assyrian Mission of the A B. C. F M. and the first 
book printed in Kurdish, so far as I am aware. — E. R”) Constantinople: 1866. 
12qio. 

From Prof. E. Rodiger, of Halle. 

Gulielmi Gesenii Thesaurus . . , , Veteris Testamenti. Tomi Tertii Fasciculus No- 
vissimus . . . . edidit -^milius Roediger, etc. Lipsite: 1858. 4to. 

From Dr, F. L. 0. Roehrig, of Philadelphia, 

De Turcorum Lingnee Indole ac Natura scripsit F. L. 0. Roehfig. Fhiladelphiss : 
1869. 8 VO. pp. 30. 
von. VI. . 


77 



Ammcfin Otimial Society : 

Wrtm Frofeuora Moth md Whitney^ 

A€|ftrv«i»Yedft«Quiliitfty berwiagegebeii Ton R. Both und W. B. Wltiititj« ZvelU 
'AlatiieP;iiiig [das 20st6 Buch des Textea entbaltend]. Berlin : 18&6. 8 to. 

From the Royal Aeiatie Society of Great Britain and Ireland 

Journal of the Bojal Asiatic Society of Great Britain and Ireland, xvi. 2 ; xvii, 1. 
Xiondon : IS56-59. 8vo. 

H From the Royal Society of JSTortkern Antiquaries, * 

Bur la Construction des Salles dites des Grants, par S. M. le Roi Fr6d6ric VII de 
Banemark. Copenhague: 1857. 8m pp 19.* 

‘Onl^net d’ Antiquit^s Am^ricaines k Coj^nhague. Rapport Ethnographique par 
C. 0. Rafn. Copenh^ue : 1868. 8vo. pp. 60. 

Various papers concerning the Royal Society of jN'orthern Antiquaries. 

From Prof. E. E. Salisbury ^ of New Jiaven. 

Journal de Constantinople. Nos. 759, 760, 762, 764. 1866. fol. 

From Prof. B, Silliman, Jr., of New Haven. 

The Gospel of Mark, in Zulu. Emkungunhlovu : 1866. 16mo. pp. 59. 

An Arithmetic, in Zulu. Etekwini; 1856. 18mo. 

The Psalms, in Zulu. Port Natal : 1850. 8vo. 

The Epistle to the Romans, in Zulu. Port Natal : 1864. 16mo. pp. 64. 

Acts of the Apostles, in Zulu. Emsunduzi; 1869. 8vo. pp. 76. 

A Zulu Primer. Emsunduzi: 1869. 8vo. pp. 8. 

The Three Epistles of the Apostle John, translated into Delaware Indian, by C. F. 
Denoke. [English and Delaware, on opposite pages] New York; 1818. 24mo. 
pp. 21. 

From the Smithsonian Institution, 

Smithsonian Contributions to Knowledge. Vols.viii-x. Washington: 1866-68. 4to. 

Reports of the Smithsonian Institution, for 1855: for 1856: for 1867. Washing- 
ton: 1866-68. 8vo. 

From Prof, J, A. Spencer, D.D., of New York, 

Egypt and the Holy Land .... By J. A. Spencer, B.D., etc. Fourth Edition. 
New York: 1864. 12mo. 

From Rev. D. T. Stoddard, of Oriimiah, 

" Green Pastures for the Lord’s Flock,” .... translated from the EngUsh into the 
Modern Syriac, sm. 4to. 

A Full Arithmetic, in Modem Syriac, sm. 4to. 

A Compendium of Church History j translated from the English into the Modern 
Syriac, sm. 4to. 

“Scripture Facts,” .... translated into Modern Syriac. 12mo. 

Baxter’s Saints’ Rest, translated into Modern Syriac. 12mo. 

“ Threefold Cord , translated from English into Modern Syriaa 16mo. 

From the Imperial Academy of Sciences of St. Petersburg, 

Bulletin de la Classe Historico-Philologique de l’Acad6mie Imp6riale des Sciences 
de St.*P6ter8bourg. Tomes ix-xv. St-Petersbourg: 1862>68. 4to. 

M4moireB de 1’ Academic Iinpdriale des Sciences de St.-P6terabourg. Sixi^me 
S6rie. Sciences Politiques, Histoire, Philologie. Tomes viii, ix. St.-P6ters- 
bourg: 1866-69. 4to. 

'Aly Ben Schema* Eddin’s Chanie<dies GeschlchUwerk, oder Geschichte von Gildn in 
den Jahren 880 (s=:1476) bis 920 (=ssl6l4). Persiscber Text. Herausgegeben 
von B. Dorn. St. Petersburg: 1867. 8vo. 

'Abdu’l-FatUh FOmeny's Geschicdite von Gilin in den Jahren 923 (=1617) bis 1088 
(=1628). Persiscber Text. Berautgegeben von B. Dom. St. Petersburg: 
1868. 8vo. 
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Additiam to the ISrary and Cabinet, 

Ausziigrd aus Muhammddanifiehen Schriftstellern, betreflRead die Oescfaicbte vmd 
OetigrapHia der stidlichen KtistenlaDder dee Ka8|>l8d^eD Meeres, aebst einm* 34ir- 
zen Geschichte der Cbane von ScheJdL Arabifiche, Persische, und Tiirkimdte 
Texte. Herausgegeben voo B. Dom. St. Petersburg : 1868. 8Vo. pp. 47,* 626. 

From the Superintendent of the Ooaei Seuroe^, 

Report of the Superintendent of the Coast Survey, .... 1867. Washington: 
1868. 4to. 

From L, W. Tappan^ Esq^ of Botton, 

A Javanese manuscript, on four etrips of paImJeaf. 

From Nicholas Truhner, Esq,, of London, 

The Literature of American Aboriginal Languages, by Hermann E. Ludewig. 
With additions and corrections by Prof. Wm, W. Turner. Edited by Nicholas 
Trubner. London: 1868. 8vo. 

From Prof 8. ff. Turner^ of Neva Yorh 

The Epistles to the Romans, to the Galatians, to the Ephesians, and to the He- 
brews, in Greek and English. With an Analysis and Exegetical Commentary, 
by Samuel H. Turner, D*D. 4 vols. New Yoik: 1865“66. 8vo. 

Thoughts on the Origin, Character, and Interpretation of Scripture Prophecy. In 
Seven Discourses .... With Notes. By Samuel H. Turner, D.D., etc. New 
York: 1856. 12ino. 

From the Imperial-Royal Oeographxcal Society of Vienna, 

Mittheilungen der Kaiserlich-koniglichen Geographkchen Gesellschaft. Jahrgaoge 
i, ii, iii. 1, 2. Wien; 1867-69. 8vo. 

From Rev, Edward Wehh, of Bindigul, 

The Tamil Quarterly Repository. Vols. i-iv. Madras: 1864-67. roy. 8vo. 

From Prof. Albrecht Weber ^ of Berlin. 

Ueber das Da^akuraura-Caritam, die Fahrten der zehn Prinzen, von A. Weber, 
[pp. 18-66 of the Monati‘berithte d. Kon. Ak d. Wws. zu Berlin, 1869] 8vo, 

Ueber ein Indi^ches Wurfel Oiakel, von A. Weber, [pp. 168-180 of do.] 8vo. 

Zwei Vedische Texte uber Omina und Portents. Von A. Weber, [pp. 313-418 
of the Abliandlungen d. Kon. Ak d. WKs. zu Berlin, 1858] 4to, 

Die VajrasOici des A^vaghosha, Von A. Weber, [p. 206-264 of do., 1869] 4to. 

From Dr. 8. W, Williame^ of Canton, 

A Tonic Dictionary of the Chinese Language, in the Canton Dialect. By Samuel 

^ Wells Williams. Canton: 1856. 8vo. pp. xxxvi, 832. 

From Meeere. Williame and Norgate^ of London, 

The Languages of the Seat of War in the East. With a Survey of the Three 
Families of Language, Semitic, Arian, and Turanian. By Max MUller, etc. 
Second Edition, with an Appendix on the Missionary Alphabet, and an Ethnolog- 
ical Map, drawn by Augustus Peterrannn. London: 1865. 8vo. 

Early Christianity in Arabia; a Historical Essay. By Thomas Wright, etc. Lon- 
don: 1856. 8vo. 

The Book of Jonah in four Semitic Versions, viz. Chaldee, Syriac, ASthiopie, and 
Arabic. With corresponding Glossaries, by W. Wright. London: 1857. Svo. 

A Pocket Dictionary of the English and Turkish Languagea. By J. Sauerwein. 
London : 1 866. 1 8mo. 

Williams and Norgate’s Foreign Catalogues. London. 8vo, * 

Buddhism and Buddhist Pilgrims. A Review of M. Stanislas JuJim*B "Voyages 
des P^lcrins Bouddhistes ” By Max Muller, etc. .... Together with a Letter on 
the original meaning of ‘Nirvdi^a.’ London : 1867. Svo. pp. 64. 



, Amerkm Orimtal Soc^ 

Modern Investigations on Ancient India. A Lecture delivered in Beiihi March 4th. 

f 1^4. by Professor A. Weber. Translated from the Gherman by Fanny Metcalfe* 

* Loni:)|>u: 1B57. 9vo. pp. 81. 

ArmhiCta Nicftna : Fra^finents relating to the Council of Nice. Tire Syriac Text, 
from an ancient MS. in the Britkh Museum. With a Translation, Notes, etc. 
By B. Harris C<»wper. London: 1867. roy. 8vo. pp iv, 38. 

Kssays on the Reiigion and Philosophy of the Hindus, by the late H. T. Colebrooke, 
Fslqf. A New Edition. London; 1858. 8vo. 

A Reading Book of the Turkish Language, with n Grammar and Vocabulary; 

By William Burckhardt TavW, etc. London: 1864. 8vo. 

Gilchri‘<t*« Oordoo Risaluh. Or Rules of Hindoogtanee Grammar. Calcutta: 1881. 
8 VO. lithognifihed, 

Thb Philological Essays of the late Rev Richard Garnett of the British Museum. 
Edited by his Son. London; 1869. 8vo. 

On the Christian Duty of tlie British Government m India, addressed to the Right 
Honorable * * » by Abd al-Wdhid. London: 1869. 8vo. pp. 22. 

Selections fiom Papers on Indigo Cultivation in Bengal, with an Introduction and a 
few Notes, by a Ryot. Calcutta: 1868. 8vo. 

Geoigii CTUilielrui Kir*^chii Chrestomathia Syriaca cum Lexico. Denuo cdidit Geor- 
giiH Henricus Bernstein, etc Pars Prior. Chrestomathia ex Codd MSS. eraen* 
data et aucta. — Pars Posterior, lexicon peuitus novatum. Lipsiae: 1832-86. 
2 v(»ls 8 VO, 

The Mutinies and the People, or Statements of Native Fidelity, exhibited during 
the Outbreak of 1867-68. By a Hindu. Calcutta: 1859. 8vo. 

From Prof. H. II. Wilsor), of London. 

Rig-Veda Sanhtt6 .... Translated from the Original Sanskrit. By H. H. Wilson, 
etc., etc. [Vol. ij London: 1860. 8vo, 

From Dr. Joseph Wilson^ XT. 8. F. 

A Japanese Fan, inscribed with a traveller’s Guide. Accompanied with a manu- 
script notice, transcription, and partial translation, by Dr. J. Wilaoa. 

The Bible, m the Tahitian Language London 1847. 8vo. pp. 988. 

A Tahitian and English Dictionaiy, with introductory remarks *on the Polynesian 
Language, and u short Grammar of the Tahitian Dialect; with an Appendix.. . . . 
Tahiti: 1851. 8vo 

Jsai ih to Maluclii, in the Tonga Language. Varan. 8vo. 

The New Te^tament, in the Tonga Language London- 1852. 12mo. 

Catechisms, etc , in the Tonga, Fiji, Wallis Island, and Samoan Languages. Vavau 
and Uvea: 1846-57. 

Genesis, Exodus, and Psalms, in the Fiji Language. Viti: 1854. 12mo. 

From Exchange of Duplicates, 

Mithridatcs oder allgemoino Sprachenkunde mit dem Vater Unser als Spradiprobe 
in bey nahe funi hundeit Spraehen und Muiularten, von Johann Christian Adelungj^ 
eta Erster Theil — do , do — . fortgesetzt .... von Dr Johann Severm Vater, 
etc. Zweyter und dritter Tlieile. Berlin: 1806-1817. 4 vols. 8vo 

Anthologia ^ententlarum Ar.ibicarum. Cum scholiis Zamach^jarii. Eiiidit, vertit, 
et illiistravit Henricus A llierius Scliulteiis. Lugd uni Bata voruni : 1772. 4to. 

The New Testameiii in Arabic. Lon<lon- 1820. 8vo. 

Aper^u de la Langue des lies Marquises et de la Langue Taitienne, prec6d6 d’une 
Introductitm sur rinetoire et la g^tigrapliie de rAichipel des Marquises, par J. 
Cli. Ed. Buschmann, etc. Accomp.igne d’un vocabuliflre in6dit de la langue Tai- 
tienne par le Baron Gnillaume de Humlioldt. Berlin: 1843. 8vo. 

Lettres a M. le Due de Blacas d’Aulps, etc, relatives au Mus4e Royal Egyptian de 
Turin; par M Champollion le Jeune. Premiere Lettre — Monuments Hi^toriques. 
[Av«*c une Notice Chronologiqne de la xviiie Dyna^^tie Egyptienne de Man6llu>n; 
pur M. Chainjxdlion Figeaa]~Secoiide Lettre,-»-fiSuite des Monuments Historiqn^s ; 
suite de la. Notice Chronologique, etc. Puiis: 1824-86. ,8vo 

Grammatica Linguae Mauro Arabicse juxta vernaciili idiomatis uaum. Accessit 
Vooabularium Latino Mauro-Arabicum. Opera et studio Francisci de Bombay, 
etc. Vindobonaj; 1800. 4to, 



Addilma to the L&fnry and (Mnnet. 60 S 

A I^Mertatian on the Nature and Character of the Chinese Syntem of 'W’ritinf, 

, . , , Bv Peter S. Duponoeau, etc. To arjiich are subjoined, a Yoca^^ 

lary of the Cochinchineae Langunge, by Father Joseph Morrone, etc., with • 
notes .... by M. de la Palun, etc.; and a Cochiuohinese and Irfitin Bfctienary. 
.... Philadei phia ; "1888. 8 vo. 

Andrese Theopliih Hoffinanni, etc., Grammatice Syriacse libri IIL Halse : 1627. 

4to, 

Prufung der TJntersuchungen uber die Urbewohner Hispaniens vermittelst der Vaa- 
ki'«chen Sprache. Von Wilhelm von Humboldt. Berlin: 1821. 4to. 

Hacrizi Histona Regum Islaniiticorum in Abyssinia. Interpretatus est et una cum 
Abulfedffi Descriplione Regioiium Nigritarum e codd. Bibl. Leidensis arabice 
edidit Fredericas Theodoras Rinck, etc. Lugduni Batavorum: 1790. 4to. 

Yocabulaire Oc^anien-Franpais et Fran5ai9*Oc6anien des Dialectes paries aux lies 
Marquises, Sandwich, OaiQbier, etc. .... par TAbb^ Boniface Mosblech, etc. 
Paris: 1843. 12mo. ' 

Das Alexandrinische Museum. Eine .... gelcronte Preisschrift von G. Parthey, 
Dr. MU einein Plane von Alexandrien. Berlin: 1838. 8vo. 

Histona Praecipuorum Arabum Regnorum Heruroque ab iis Gestarum ante Islam- 
ismum. £ codd. manuscr. Arab. Biblioth. Reg. Haun. collegit vertit et animad- 
versiones addidit D. Janus Lassen Rasmussen, etc. Hauniss: 1817. 4to. 

Die Jdentitat der Hindu, Perser, Pelasger, Germanen und Slaven dargethan aus 
Spraglie, Religion und Sitte von F. A. Rauch. Erste Abtheilung. Marburg: 
1829. 12mo. 

Outlines of a Grammar, Vocabulary, and^PhraseoIogy, of the Aboriginal Language 
of South Australia, spoken by the Nattves in and for some distance around Ade- 
laide. By C. G. Teichelmann and 0. W. Bchurmann, etc. Adelaide: 1840. 8vo. 

Fior dl Pensieri sulle Pietre Preziose di Ahmed Teifascite. Opera stamps ta nel suo 
originate Arabo, colla traduzione Itaiiana appresso, e diverse note di Antonio 
Raineri. Firenze: 1818. 4to. 

Propositions Philosophiques adress^es aux Savants de toos les Pays, par un Orien- 
tal Constantinople: 1849. 8vo. pp. 12. 

Principes d’Etymologie Naturelle bas^s sur les Origines des Langues S6mitico-San- 
scntes, par H. J. F. Parrat, etc. Paris: 1861. 4to. pp. 64. 

Abulghasi Bahadur Chani Histona Mongolorura et Tatarorura nunc primum tatarice 
edita auctoritate et munlficentia illustrissimi Comitis K icolai de Romanzoff, etc. 
Gasan i : 1826. fol. 

Philologisch-krilische Zugabe zu den .... zwei Mongolischen Original-Briefen der 
Konige von Persien Argun und Oeldsliaitu an Philipp den Scbonen ; von Isaac 
Jacob Schmidt. St. Peterbburg: 1824. 8vo. pp. 31, 8. 

Journal of the Indian Archipelago and Eastern Asia. Yol. i. 1,6 suppl., and Yols. 
v-vii. Singapore: 1847, 1851-63. 8vo. 

Wiwoho or Mintorogo, a Javanese Poem, from the Kawi of Hempoe Kanno, edited 
by J. F. C. Gericke. [From the Verhandelingen van het Batav, Qenootsch. van 
Kunsten en Weteriscbappen, Deel xx] Batavia: 1845. 8vo, large paper. 
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EREATA. 


p, 14S« iL 8 from below— exchange the words former and latter, 
p. m, 1 28 —for plants read planets, 
p. tPti i 86— for 78-89 read 80-90. h 

|k» table, Srd column (Ptolemy), 1. 1— for 36 read 6, 

1^ l*ltf 1. 84 — for Ward read Warren, 

L 20-fur 84-88 read 31. 
p. llti 1 4l-for 6059.556 read 5069.64. 
p, 1. 22— for day-aine read earthsine, 

fk, 264, L 4— for sines read signs, 
t p, 28*1 1 I 20— for longitude of read of longitude. 

^ 884, I 12— for aS'Sarfah read ae-Sarfah. 

}ll;^885, 1. 15 — for fourteenth read thirteenth, 

|i.427^ 1. 2 from Mow— for 1962nd read 19l7tb. 
p, 507, 1 U~fop amsTFr® read anwR®. 

PL ilt, L 81-for 32,34 .... Varidhard read | ; ' ; ; ; ’ ' 


References made in the notes on the earlier chapters of the S6rya-Siddh4nta to 
the latter portion of chapter xii are in several jnstances wrong by one verse, owing 
to an enK» of the manuscript consulted. 





